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NEW YORK, SATURDAY, MARCH 10, 1900. 
CCNSULAR REFORM. 

There is now a bill pending in Congress which is of 
considerable importance. In effect it will give a life 
tenure to al! persons now in the consular service. The 
bill provides that men now in the service must take an 
exutmination within two years tosee if they are com- 
petent to rewain in it. This is the seventh bill on the 
subject which has been presented to Congress in the 
last three vears, and it provides for Consul-Generals 
of three classes. The salaries for Consul-Generals are 
from $5,000 to $8,900 per annum and for Consuls of six 
classes, the salaries range from $1,500 to $5,000 per an- 
num. All existing consular offices are to be reclassified, 
and any of them which have become superfluous shall be 
The service is to be arranged by classes 


abolished. 
and not by places, so that consuls may be shifted from 
one station to another according to the needs of the 
service. All the unofficial fees which the consuls are 
now allowed to retain, are to be turned into the Trea- 
sury, and the ouly compensation which they receive 
will be their fixed salaries; this will probably make 
the service self sapporting. The entrance to the con- 
sular service is to be made after a competitive exami 

nation by a board composed of the Seeretary of the 
State or an official of the State Department, an officer 
of the consular service and the eivil service commis- 
sioners. The names of the five persons who pass the 
best examination are to be presented to the President 
and from them he can make his nomination and a new 
appointee may be dropped at any time during the first 
year of his service, but after that he can only be re- 
moved by a properly organized board. The bill also 
allows the assignment by the President's order of any 
cousul to special duty in the United States for a period 
of not more than one year at a time and this perwits of 
nomination to consulates without examination of per- 
sons who may have been in the classitied service of the 
State Department for at least two vears, thus making 
experience gained in the foreign service available for 
the home office and conversely experience in the home 
office available for the foreign service. 

The subjects of examination for entrance are to be 
left largely to the examining board, but it includes a 
knowledge of French, German, or Spanish. A, certain 
knowledge of jaw is also required. Our consular ser- 
vice is already excellent but could undoubtedly be im- 
proved by taking it practically out of polities. The 
excellent consular reports whieli are issued daily, a 
number of which are published each week in the 
SCIENTIFIC AMERICAN SUPPLEMENT, are an example 
of what our agents in ali parts of the world are doing 
to disseminate information in regard to new discoveries 
and foreiga trade. It is probable that with the new 
system these reports will be increased in number and 
importance. A great point of value in the new bill 
will be that it will insure stability to the service, and 
instead of a consul being in a district for two to four 
years, as the case may be, he would practically have 
an unlimited term of office in one locality unless a 
change was necessary for the good of the service. The 
House Committee on Foreign Affairs reported favor- 
ably on the Adams bill on Mareh 1. 

—-———_———-——_3+6+o—_—————_—_——_——_———_ 
THE IVES IMPROVED KROMSKOP. 

At a meeting of the Camera Clab in this city, Feb- 
rnary 27, Mr. F. E. Ives, of Philadelphia, lectured on 
the latest phases of *‘ color photography,” particularly 
as perfected in his new stereoscopic instrument named 
“The Kromskop.” It was a most interesting and in- 
structive demonstration of the utilization of the three 
situple primary colors, red, green, and blue-violet, in 
the transformation of black and white photographie 
inages into images which had the appearance of the 
real thing delicately and exquisitely colored in its 
varied hues and tints. One of the chief features is the 
simple bat acenrate means of adjustment Mr. Ives has 
perfected for the absolute registration of the three 
separate colored images superimposed over the other. 
He bas thus been enabled to produce an instrument 
usable by any skilled photographer 

A group of instruments were arranged about a table 
in which were a number of interesting subjects. But 
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the lantern exhibition of merging the three different 
colored images into perfect registration, and the final 
production thereby of a beautifully-colored picture 
was the fulfillment of a scientitic possibility that 


pleased everyone in the audience. We shall hope to 
give a further description of this instrument in a sub- 
sequent issue. 





HAND AND MACHINE PRODUCTION COMPARED. 

In the year 1894 Congress authorized the Depart- 
ment of Labor to investigate the questions of the effect 
of machinery upon the cost of production, and the 
relative power of production of hand and machine 
labor. The Commissioner of Labor, Mr. Carroll D. 
Wright, has organized and carried out his task with 
characteristic thoroughness, and the results which 
have been published afford a compendium of informa- 
tion on these questions which will be weleomed by all 
students of political economy. 

It is to be understood that in the statisties presented 
the terms “hand” and “ machine” production are not 
to be understood too literally. Hand operations 
necessarily enter to some extent into the most highly 
developed methods of machine manufacture of our 
day, and manufacture by hand, even in the simplest 
arts, involves the use of tools, and every tool is in some 


sense a wachine. The actual comparison, then, is 
between modern methods using highly developed 
machinery and the methods in use in the days 


of hand-operated tools, when the strong arm and deft 
fingers of the individual mechanic took the place of 
the automobile power-driven machine. 

It will be somewhat of a surprise to learn that in 
gathering the data for this comparison it was not 
necessary to go back further than the middle of the 
present century ; for although it is true that the era of 
of factories began much earlier than this, in the year 
1850 the old hand processes were still very largely in 
use. It was not until the latter half of the century 
was well begun that machine production began to 
assert its undeniable superiority over production by 
hand. 

The report includes the statistics of eighty eight 
“main” industries, while nearly seven hundred 
branches of these have been investigated and the re- 
sults tabulated. When we bear in mind that the num- 
ber of separate operations in most of these is large— 
over one thousand, for instance, in the manufacture 
of watch movements—some idea may be gathered of 
the enormous labor of securing and tabulating the 
matter contained in the report. From the mass of 
data we select a few facts which show the extraordi- 
nary results obtained in certain industries, 

A comparison of the producton of 10 ploughs in 1850 
and 1896 shows that the number of different operations 
involved has risen from 11 to 97, while the number of 
workmen required has risen from 2 to 52. This shows 
that modern manufacture is more complicated, the 
artisans ef earlier days performing work that is 
now subdivided among many operatives. But when 
the element of time is brought in, we find an enormous 
economy, the total numbers of hours required by the 
two workmen being 1,180, as against only 3744 hours 
required by the 52 machinists or machine tenders. 
Here we have a reduction in time of 31 to 1 in favor of 
automatic machinery. Not all of this, however, is 
gain, wages having risen from 60 cents to $1.25 and $2.60 
a day ; although even at this higher wage the economy 
is about 8 to 1, the cost of the labor necessary in making 
the ten ploughs having fallen from $54.46 in 1850 to 
$7.09 in 1896. 

In the iron trade we find that the labor necessary to 
produce a file has been reduced one-third, while a rifle 
barrel which took 98 hours to make by hand in 1857, is 
now produced with a total 3} hours of labor. In 1835, it 
took 841g hours of hand labor to produce 100 feet of lap- 
welded pipe ; in 1895, the same length was turned out 
with less than 5 hours of labor. Half a century ago 500 
1g-ineh bolts, 6 inches in length, complete with nuts, 
could be. made complete in 43 hours; whereas modern 
machinery can turn out the same amount in 8 hours, 
One of the most remarkable comparisons is that be- 
tween the manufacture of cut nails in 1813 and to-day ; 
for our forefathers took 130 hours laboriously to pro- 
duce an amount, which automatic machinery can now 
turn out in the space of one hour. 

As one contemplates these remarkable figures, he 
may be pardoned if he fall into the error of suppos- 
ing that modern machinery must mean the displace- 
ment of labor. As a matter of fact, it means the ex- 
act opposite ; for in the first place the figures quoted 
take no note of the labor employed in making all this 
labor-displacing machinery, and, in the second place, 
the deereased cost of production, due to machinery, 
has lowered the selling price and inereased the de- 
mand, and therefore the total volume of produetion, 
so enormously, as to wake the final effect a large in- 
crease in the demand for labor. 

Modern machinery, again, has so great.y enlarged 
the productive power of the workman that it becomes 
possible to pay him wages far in advanee of those 
earned by his hand-labor predecessor, and the same 
labor-saving devices, while raising his wage, have in- 
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creased its purchasing power by lowering the cost of 
food and clothing and many of the luxuries of life. 
Hence, the automatic machine is not, as the agitator 
will even yet suggest, the enemy of labor, but is in 
every respect its best friend. 

——————— ee Oe 

PROTECTION OF INVENTIONS EXHIBITED 

PARIS. 

The Paris Exhibition will be officially opened on 
April 15, 1900. Many inventors will take advantage 
of this opportunity to bring their productions to the 
notice of the large crowds of visitors that are ex- 
pected to come to the Freneh eapital from all coun- 
tries of the world. According to the French pat- 
ent laws, publie disclosure of an invention before the 
filing of an application for a patent, often deprives 
the inventor of his right to a valid French patent. The 
law of May 23, 1868, provides, however, that inventions 
exhibited at International Expositions may be pro- 
tected, as if they were patented, from the time they 
are received at the Exposition, antil three months after 
the closing of the exhibition. This temporary protec- 
tion is secured by depositing a specification and draw- 
ings of the invention, together with a certificate stat- 
ing that the object has been admitted as an exhibit, at 
the office of the governor (préfet) of the Departement 
de la Seine. These documents must be filed within a 
month after the opening of the Exposition, that is. 
before May 15, 1900. The exhibition of the model will 
be no bar to the securing of a French patent. 

Persons who have already secured French patents, 
will secure material benefits by exhibiting at the Paris 
Fair. The French patent laws allow the privilege of 
importing patented goods into France only to citizens 
of certain countries, while Germans; Russians, and 
others would lose their French patent rights by sueh 
importation and would, therefore, be prevented from 
exhibiting their patented manufactures. The law of 
December 30, 1899, however, allows all foreigners to 
import any patented article into France for the pur. 
pose of exhibiting it at Paris, without endangering the 
validity of their French patents. provided these ex- 
hibits are again exported from France within three 
months after the elose of the Exposition. Another pro- 
vision of the law of December 30, 1899, which will be 
valuable to all foreigners, including our own citizens, 
makes the exhibition of a patented invention at the 
Paris Fair equivalent to manufacture in France, and 
as the French patent laws require that the manufac- 
ture should not be interrupted for more than two vears, 
it will be sufficient for exhibitors to again manufacture 
their inventions in France within two vears after the 
close of the Exposition. Furthermore, exhibits cannot 
be confiscated on account of alleged infringement of 
patents or trademarks, until three months after the 
close of the Exposition, bat they may only be held 
temporarily, without withdrawing them from the Ex- 
position. Even this temporary relief, however, will not 
be granted unless the cowplainant enjoys protection 
for his invention or trade mark in the alleged in- 
fringer’s country. Should such infringing article be 
sold in France or remain there more than three months 
after the close of the Exposition, they will become 
liable to seizure. 

a 
ANNUAL REPORT OF THE COMMISSIONER 
PATENTS. 

The annual report of Commissioner Duell will be 
welcomed as showing that the business of the Patent 
Office is rapidly recovering from the depressing effects 
of the late Spanish war, and although the figures are 
still far short of the high-water mark of the year 1897, 
the upward trend is so marked as to encourage the be- 
lief that the phenomenal business prosperity of the 
current year will carry the total number of applica- 
tions to a point never reached before. 

The total number of applications for 1899 was 41,443. 
as compared with 35,842 for 1898, the lowest for ten 
years, and 47,905 for 1897, which was about 4,000 more 
than were received in any previous vear. These ap- 
plications were divided as follows : 38,937 for patents, 
2.400 for designs, 106 for reissues, 2,059 for registration 
of trade marks, 629 for registration of labels, and 143 
for registration of prints. There were 25,435 patents 
granted, 92 patents reissue), 1.649 trade marks regis- 
tered, with 511 labels and 100 prints. During the year 
18,135 patents expired, 8.037 were awaiting the pay- 
ment of final fees, while 3,997 were forfeited for the 
non-payment of fees. 

The Patent Office again sustains its reputation asa 
self-supporting and surplus-earning institation. With 
a total receipts of $1,325.457 and a total expenditure of 
$1,211,783 there is the handsome surplus of $113,673. 
In the sixty-three vears of its existence there have been 
only eight vears in which the Patent Offiee has failed 
to show a surplus, the last case oceurring during the 
war in 1861. Since that vear the lowest surplus oc- 
eurred in 1898, the distractions of war being the eanse 
of the falling off to $1,538 from $252,798 in 1897. 
The largest surpins oceurred in 1883 when it rose to 
nearly half a million dollars, The total balance to the 
eredit of the Patent Office on the first of this year was 
$5, 056.649. 
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extremely interesting table in the report is that 
owing the number of patents issued in each State 
nd the ratio of population to each patent granted. 

» York, as we should expect, heads the list with a 

issue of 3,798 patents, followed by Pennsylvania 
2.355, Illinois with 2,152, Massachusetts with 1,774, 

Ohio with 1,501. In the table showing the ratio of 

ulation to patents issued the citizens of Connecti- 

are found to hold along lead, one patent being 

ied to every 945 inhabitants. Next in order are the 

lowing: District of Columbia, 1 to every 1,151; 
‘Massachusetts, 1 to every 1,262; Rhode Island, 1 to 
very 1.270; while New York comes eighth, with 1 to 
every 1,579. The fewest patents granted in proportion 
to the number of inhabitants were in the Southern 
States, South Carolina receiving 1 to every 25,024 in- 
habitants; North Carolina, 1 to every 21,012; and 
Alabama, one to every 17,195. It is thus that the New 
England States continue to stand pre-eminent for the 
inventive and mechanical bent of its people. 

The statistics of patents granted to foreign inventors 
show that England maintains her lead, with Germany 
a good second. There were granted to residents of 
England 1,072 patents, and to those of Germany 888, 
while Canada received 371 and France 292. In making 
a comparison of the past four years we find evidence of 
a growing appreciation among foreigi nations of the 
value of United States patents. The most remarkable 
figures are those for England and Germany, which 
have risen respectively from 617 to 1,072 and from 543 
to 888. Canada, although possessing not over one- 
sixth the population of France, is a more frequent ap- 
plicant at our patent office, 371 patents being granted 
in Canada as against 292 in France. Indeed in pro- 
portion to her population, Canada takes out by far the 
most American patents of all foreign countries. 


UNITED STATES PATENTS GRANTED TO FOREIGNERS 
FROM 1896 TO 1899. 
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That the examining work of the office has been kept 
well in hand is shown by the fact that while there were 
5,467 applications awaiting action on December 27, 1898, 
5,392 were awaiting action on Decein ber 26, 1899, and at 
both dates substantially all of the divisions were tak- 
ing up amended eases for action, within 15 days after 
the a:nendments were filed. 

A considerable portion of the report is taken up with 
a description of the ** classification division,” which has 
been actively at work through the year, and Commis- 
sioner Duell is able to report ‘‘econsiderable progress” 
although we note that the long-standing complaint of 
“lack of room” has still to be made. Limitations of 
space prevents any detailed review of the new system 
of classification, and we refer our readers to the cur- 
rent issue of the SUPPLEMENT where the report is 
printed in full. It is sufficient to say that the system 
adopted, being based upon the accumulated experience 
of over 60 years of work is comprehensive and ade- 
quate to the solution of a complicated and difficult 
problem,— how difficult and complicated may be 
judged from the facts that the present field of search 
consists of about 700,000 United States patents, 1,250,000 
foreign patents and 74,000 volumes in the Patent Office 
library. 

We regret to note that the Commissioner’s expecta- 
tion that in a few months some additional room would 
be placed at the disposal of the Patent Office has not 
yet been realized. Even when the Land Office vacates 
the Patent Office building, adequate accommodations 
will be wanting. Proper provision for the Patent 
Office and the construction of a fireproof building for 
its records are among the erying necessities of this in- 
stitution. 

The report concludes with the statement that the 
Commissioners appointed by Congress to revise the 
Statutes relating to patents, trade and other marks 
has submitted a preliminary report and will shortly 
present a fall report on this most important question. 
The Commissioner farther states that a feature of this 
report which is of particular interest will be a proposed 
revision of the trade mark law to provide for the regis- 
‘ration of trade marks used in interstate commerce, and 
'o encourage a more generous registration of trade 
‘narks by redueing the registration fees. 

he attention of Congress cannot be too strongly in- 
vited to the necessity of taking some measures to give 
‘nanufaeturers greater protection in regard to their 
property rights in trade marks. No wore erying evil 
exists to-day than the anomolous condition of our 
‘rade-mark practice, and it is high time that the manu- 
‘actarers of the ‘country should demand legislation for 
protection of their rights, especially at a time when our 
foreign trade is advanciyg by leaps and bounds and 
American mannfacturers are competing so successfully 
with foreign competitors in their home and colonial 
markets, 
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CALIFORNIA BIG TREES THREATENED WITH 
DESTRUCTION. 

A project is seriously entertained by a company of 
lumbermen to cut down the grove of “Big Trees,” 
which form one of the most striking natural features 
of Calaveras County in the State of California. These 
trees are perhaps one hundred in number and was dis- 
covered in 1852. Their fame has grown with the 
years, and thousands of visitors have gazed in amaze- 
ment at these sublime instances of forest growth. 

Compared with the greatest of trees in other parts 
of the world, they dwarf by their magnificent dimen- 
sions any others now known. 

The Calaveras grove is situated near the Stanislaus 
River, about twenty miles distant from Murphy's 
Camp. Visitors to the Yosemite Valley often go out 
of their way to gaze upon these wonders, though, 
until recently, the trip involved a long and dusty 
journey. 

A new railroad has invaded the locality and, conse- 
quently, has made the marketing of the timber a cow- 
mercial possibility. A sawmill is being erected on the 
spot and operations are threatened with the advance. 
ing season. The prospect of a wholesale mutilation of 
the grove is imminent and the entire State is aroused 
at such asacrilege. There are but a few groves of 
these trees in the Sierra Nevada's. None outside Cali- 
fornia. At Mariposa and on King's River there are 
scattering trunks but great as they are, there are none 
that compare in girth or altitude to those of Calaveros. 
The Sequoia gigantea is arrogant in its choice of lo- 
eality, while the redwood, Sequoia temper rireus, 
flourish in profusion on the coast, in an atmosphere of 
fog and mist. The Sequoia gigantea lives only on the 
western slope of the Sierras, and derives its nourish- 
ment from the dry warm sunshine of the south. 
Beyond the latitude of San Francisco it will not flour- 
ish and either above or below an altitude of from 4,000 
to 6,000 feet it grows only in dwarfish form. Efforts 
to transplant under other conditions, than these have 
all resulted in failure, only in England does partial 
suecess encourage the trial. In their native haunts 
the immense size of these trees is hardly comprehend- 
ed. The Grizzly Giant is over 40 feet higher than the 
spire of Trinity chureh, New York. Its trunk at the 
base is 93 feet in circumference and 31 feet through. 
The height to the first limb is over 150 feet and these 
are from 3 to 6 feet in diameter where they spring from 
the trunk. The proportions are fine, and its age is esti- 
mated at 3,000 vears, 

There are in all only about one hundred of these 
trees, all confined in an area of 2,000 acres. It is 
believed that some of those which have succumbed to 
age and the elements attained an altitude of 450 
feet. The wood is different in color from the redwood, 
being dark brown, but is equally useful, As a cabinet 
wood it has no superior. The amount of lumber con- 
tained in one of the larger of these trees is said to ex- 
ceed 250,000 feet. Compared to the red wood the greatest 
of the Sequoia gigantea will grow to more than double 
the height the former ever attains. The people of Cali- 
fornia are unanimous in their determination, that the 
Calaveras grove shall not be destroyed. This will in- 
volve the purchase of the land, and provision for 
future care. 

—__— -—_ -- — ~~ @ +e - a 

DISSOCIATION OF AIR AT ORDINARY PRESSURE. 

Prof. Raoul Pictet, of Geneva, Switzerland, whose 
name is identified with the early liquefaction of air and 
gases, recently made a demonstration, says The N. Y. 
Sun,ofa process of his invention for the separation of the 
oxygen and nitrogen of the air at ordinary pressure. 

It is said that the process is one that is about to be 
introduced in this city on a commercial seale. Prof. 
Pictet’s process as described consists in the initial pro- 
duction of a certain quantity of liquid air which is 
stored in tubes. Then through this is forced under a 
pressure of only about one atmosphere or fifteen pounds 
to the inch a stream of atmospheric air. This is cooled 
in the liquid air, but as it rises in a chamber beyond 
the gases of which it is composed separate themselves 
by gravity and run off in separate tubes. The oxygen 
being slightly the heavier, flows out through the lower 
tube, while the nitrogen goes off above. In addition 
to these gases, the air contains as an impurity carbonic 
acid gas, and this, it is asserted, leaves the machine in 
a liquid form being reduced to that form by the iow 
temperatare. In ordinary liquid air as it is produced 
by Tripler, Ostergren and others, the carbonie acid gas 
is frozen and gives the liquid air a milky appearance. 
It is faken out by pouring the liquid air through an 
ordinary paper filter. 

In ‘a demonstration recently, the apparatus used 
was of the laboratory character, and the proof of the 
effect was. made by exposing a burning buuech of tow 
to the end of the pipe whence oxygen was expected to 
flow, where the combustion was made more intense, 
while at the end of the other pipe the neutral nitrogen 
diminished or extinguished the flame. 

In the commercial machine, it is promised that with 
an expenditure of 500 horse-power the daily output 
will be 500.000 enbie feet of oxvgen, ranging from 50 to 
90 per cent in purity, and 1,000,000 cubic feet or more 
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of nitrogen of similar quality. In addition it is prom- 
ised that 1,500 pounds of liquid earbonie acid will be 
produced. 

The two products for which a direct commercial use 
are expected to be found are the oxygen and the liquid 
carbonic acid gas. The latter already has a fixed place 
in the market and large quantities of it are saved in 
well-equipped breweries where it is produced in great 
bulk through the fermenting of the beer. It is pumped 
into steel tubes under a pressure that liquefies it, It 
is worth about seven and one-half cents a pound. 

The great market which Prof. Pietet expects to find 
for the oxygen is to support combustion at high tem- 
peratures in furnaces where coal is burned, making 
such fires available for purposes which only the electric 
are is now suitable for as well as making a great 
economy in producing heat for ordinary purposes. In 
burning fuel with the oxygen of the air there must be 
admitted to the furnace about three times the bulk of 
oxygen or nitrogen, and this absorbs a large quantity 
of the heat. If an excess of air goes into the furnace, 
this also takes up and wastes heat. By admitting 
oxygen these losses can be saved, This saving, Prof. 
Pictet thinks, would equal 40 per cent of the present 
fuel bill. 

It is proposed to put the oxygen in tubes or tank 
ears and ship it to consumers, Of the theoretical value 
of it there can be no doubt. The commercial feature 
remnains to be demonstrated. The nitrogen, it is as- 
serted, can be used for the production of nitric acid 
and Prof. Pictet says that by a process of his inven- 
tion he can combine it into ammonia directly by ex- 
posing hydrogen and nitrogen to the electric are 
under certain conditions. If this be trae, Prof. Pictet 
has solved a problem of wonderful vatue which has de- 
fied the researches of the ablest chemists of the worid. 


——_—_—__—=3+ 6 ea 


HORSEFLESH IN AMERICA. 


Certain butchers in San Francisco have been de- 
tected in using horseflesh as a substitute for beef in 
sausages, Hamburg steaks, etc., owing to the cheap- 
ness of the equine flesh. The local Board of Health 
carefully investigated samples and has brought the of- 
fenders to justice. The flesh of horses selected with 
proper care and killed under proper conditions is by 
no weans an unwholesome article of diet, says The 
New York Medical Journal, but there is no excuse for 
foisting it under false pretences upon customers in 
place of more expensive beef and other meats. If in: 
tended to be used as a food it should be soid openly. 
so that those who partake of it may know exactly what 
they are to consume and get the benefit of the differ- 
ence in price. 

In France, Germany, Austria, Belgium and other 
countries there are hippie butchers who make a 
specialty of this food, and, as is weil known in Paris, 
the sale of horseflesh is very considerable. The 
butchers, however, are licensed, and the animals are 
slaughtered with as much attention to sanitation as 
are beeves. Fortunately, it is very easy to detect the 
presence of horse meat even in as small percentages as 
five per cent. Twenty grammes of sausage finely 
minced are boiled from a haif hour to an hour in 100 
cubie centimeters of water. The volume of water is 
then reduced by evaporation to thirty eubie centi- 
meters, then the liquid is cooled and filtered. About 
ten cubic centimeters are tested with a few drops of 
compound iodine solution (one part of iodine and 
twelve parts of potassium jodie in 100 parts of water). 
A fugitive reddish violet coloration indicates the pres- 
ence of horse meat. The re-agent must be added care 
fully, so that no excess is added, as this is apt to 
change the color to a reddish-brown, It is probable, 
as our medical contemporary hints, that a little investi- 
gation in various cities will bring to light the mys- 
terious hidden ways of the sausage vender. 





THE BEET SUGAR INDUSTRY. 


Two-thirds of the world’s sugar is now produced from 
beets. Prior to 1871-72 the world’s production of beet 
sugar had reached a million tons; in the present crop 
year it is, according to latest estimates 5,510,000 tons, 
while the cane sugar crop which in 1871-72 was 1.599,- 
000 tons is in the present year 2,904,000 tons. Thus 
cane sugar production has scarcely doubled during the 
period under consideration, while that from beets has 
more than quintupled. Meantime the price has fallen 
more than one-half, the average cost in foreign coun- 
tries of all sugar imported into the United States in the 
fizeal year of 1872 being 5°37 cents per pound, and in 
1899 2°39 cents per pound. These facts are interesting 
in view of the consideration of matters by Congress re- 
lating to the sugar-producing islands which have re- 
cently come into closer relations with the United 
States. 

The sugar-producing area of the world has in less 
than half a century been shifted from the tropics north- 
ward and the farmer of the temperate zone has shown 
his ability not only to compete with the low-priced 
labor of the tronies, bnt in doing so to reduce by one- 
half the cost of the article produced, 
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THE FIRST AUTOMOBILE PATROL WAGON. 

The town of Akron, Olio, lays claim to the distine- 
tion of having constructed the first automobile patrol 
wagon ever used The wagon in question was not 
made by a horseless carriage manufacturer, but was 
designed and built by a local mechanical engineer, Mr. 
Frank P. Loomis 

The vehicle is driven by two four-horse power elec- 
tric motors, ceared in the usual manner with the rear 
wheels. 
cells, stowed beneath the seats of the vehicle in four 


Current is supplied by an accumulator of 40 


sets of ten cells each, aud grouped as the driver may 
desire by means of a controtier within reaeh of his left 
hand. A meter at his right hand indi 
cates the amount of current at his dis 
posal. 

The steering mechanism consists of a 
hand-wheel, the vertical shaft of which is 
connected by a segmental gear with a 
fifth-wheel provided with. roller bearings. 

The braking devices comprise two sets 
of friction rollers forced into engagement 
with the tires of the rear wheels by means 
of a foot-lever, and a band-brake con- 
nected with the gearing of the rear 
wheels and controlled by a hand-lever 
heneath the steering wheel in front of the 
driver | 

The wagon body is 10 feet long, 4 feet 
4 inches wide, and is supported on rubber 
tired wooden wheels carried. by roller 
bearing axles. The vehicle has a maxi 
mum speed of twenty miles an hour, 
weighs 5,500 pounds, and cost the city of 


Akron about $3,000. For our descriptive 


matter and illustration we are indebted 
to Mr. E. J. Hoskin, of Akron, Ohio. 
_ eee 


4 New Variable Star in Algol. 

Another remarkable variable star of the 
Aigol class has been discovered by Mme. 
Ceraski From an examination of the 
Draper Meworial photographs of this 
star, it appears that while the star has its full bright- 
ness on 45 of them, on several of the early photographs 
it is so faint that they must have been taken when the 
star was near minimum. The Moscow photographs 
furnish the means of determining the periods from an 
interval of four years, the Harvard photographs in- 
crease this interval to nine years. Five stars of the 
Aigoi class, 8 Cancri, U Cephei, W Delphini, + 45°3062, 
and the star referred to are specially interesting, says 
Prof. Edward C. Pickering, owing to the large vari- 
ation in their light, which amounts to about two magni- 
tudes in each case. It is remarkable that two of these 
were found by Mme. Ceraski, and one by her distin- 
guished husband. 

—-— — 6 os 
AN ELECTRIC AUTOMOBILE AMBULANCE. 

The ambulance service in our American cities is the 
model one of the world, so that it is littl wonder that 
we are to have what is probably the first electric am- 
bulance, certainly the one we illustrate is the first ever 
built in the United States. There are many reasons 
why an automobile ambulance has warked advantages 
over the horse vehicles. It is capable of greater sus- 
tained speed, and when the destination is reached no 
care has to be paid to the steaming horse, and both 
surgeon and driver can devote their at- 

Accidents : hm O35 
to ambulances are of frequent oecurrence, 


tention to the injured person. 


owing to their speed and their right of 
way, but electric vehicies can be stopped 
in their length, Every second is of im- 
portance to an injured person, and speed 
and ease of riding will undoubtedly soon 
make them @ @reat favorite among hos- 
pital authorities. Another featare of in 
terest is the 40waf Bost of maintenance. 
An ambulance is usually idle twenty or 
more hours out of the twenty-four, and 





this gives ample time for charging the 
batteries. There is no time lost in liteb- 
ing up, and the stable may be in the 
hospital proper, without the dangers of 
stable odors 

The electric ambulance shown in our 
engraving was built by F. R. Wood & 
Son, of New York city, for St. Vincent's 
Hospital. It is handsome in appearance, 
being well finished. The openings are 
all inelosed with beveled plate glass 
windows which open or close with ease. 
The vehicle is steered from the front 
wheels and is propelled by two 2-horse 
power motors, which are suspended on 
the rearaxle. The current for the motors 
is supplied by 44 celis of storage batteries 
and it is managed by a controller placed 
under the seat entirely out of view. 
This controller permits of three speeds 
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per hour. The radius of action of the ambulance is 
25 to 30 miles. 

The Wood pedestal gear is used, making it possible 
to have the body low, which is essential in an ambu- 
lance, and adds to its appearanee. All the fore and 
aft bending strain om the springs is relieved by the 
pedestals sliding vertically up and down on the pedes- 
tal box. The driver is in immediate communication 
with the surgeon by the aid of a speaking-tube. The 
inside trimming is of leather, and the bed slides out, 
and being caught by irons, stands out parallel with 
the sidewalk, thus enabling a patient to be placed 
upon the bed without the necessity of being jolted, 





THE FIRST AUTOMOBILE PATROL WAGON. 


which is inseparable to the use of stationary beds, 
The inside and outside electric lights are of ten-candle 
power each. The mountings are all of brass. 
+ 8 
Experiments With Decimal Instruments in the 
French Marine, 

The experiments which were commenced last June 
on several vessels of the French navy at the Naval 
School at Brest, and in several hydrographie schools, 
for the purpose of studying the advantages of the em- 
ployment in navigation of the decimal measures of 
angles, will, according to the original programme, 
close at the termination of Febraary, 1900. 

The correspondent of The Moniteur de la Bijouterie 
et de Horlogerie says : 

We are happy to recall the fact that the instruments, 
maps, sextants, compass roses, decimal chronometers, 
etce., which are employed, appeared at the exposition 
of the apparatus for the measure of time and angles, 
graduated according to the decimal system. 

This exposition was organized on the occasion of the 
congress of the scientific societies at Toulouse by the 
Geographical Society of this city, at the instance of 
M. De Rey-Pailhade, ex-president, and the promoter 
of this important reform, of which the success is now 





MARCH 10, 1900, 


certain. The numerous instruments exhibited forcibly 
drew the attention of all interested, and particularly 
of General Seswaisons, commander of the 17th Army 
Cofps. The experiments are under the direction of 
Captain Guyon, a prominent member of the Bureau of 
Longitades, who was appointed by the Ministerial 
Comission on Decimalization. 

Each experimenter will present a detailed report to 
the Bureau of Longitudes on the employment of the 
new deciwal units of angles. That Jearned body will 
publish a resumé of the experiments for submission to 
the decision of the International Congress, specially 
charged with the consideration of this subject. 

The scientific societies of our city which, 
during the revolution, was one of the 
first to adopt the decimal division of 
time, will follow with interest the results 
of this truly scientific event, this effort 
for the extension of the work of the im- 
mortal creators of the decimal metric 
systew. 

The following incident shows the value 
that was attached to the decimal time: 

Antoine Alric, a watchmaker of Tou- 
louse, was arrested and imprisoned on 
December 7, 1793, for having “uttered 
| his aristocratic opinions on all occasions.” 

Alrie had devoted time to the decimal 
| hour, which had been encouraged by a 
| deeree of the National Convention on 
the 21st Pluviose of the year 2, establish- 
| ing a public competition of decimal 
| watches, The Toulouse Committee of 





Safety, of whom the watchmaker had 
demanded his liberty, reported to the 
| national agent: ‘‘We do not think that 
| Alric, watchmaker, deserves to be set 
free; but we will engage him to execute 
his. plan as to the decimal watches.” 
_|  Alrie was discharged on the 10th Fructi- 
dor, year 2, as more talkative than danger- 

ous. 

At the congress of the societies there 
was a beautiful clock, which, through the ingenuity of 
M. Raffy, presented simultaneously the ordinary hours 
and the decimal time by means of divisions and hands 
in two colors ; every body understood the decimal! time 
at the first view. This remarkable timepiece realized 
the wish expressed by the municipal authorities of Tou- 
louse, at the sitting of the 15th Fructidor of the year 6, 
that, ** The clock of the capitol should indicate both 
the decimal and the duodecimal hours, in order that 
the public should understand their relations to each 
other.” 

It is interesting to remember that the new experi- 
ments take place at exactly a century after the estab- 
lishment of the metric system. It was on April 23, 1799, 
that the commission of the national convention, 
charged with the preparation of the meter, completed 
its work. On June 22, 1799, the meter and the kilo- 
gramiue in platina were presented to the united legis- 
lative body. On December 10, 1799, the second law 
constituting the decimal metrical system was enacted, 
fixing definitely the values of the meter and the kilo- 
gramme. 

->+e o> 
Our Coal Production, 

The fact that the United States has become the 

world’s greatest producer of coal, and at 
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ahead, 6,9 and 13 miles per hour, and 
two speeds to the rear, 3 and 6 miles 








NEW ELECTRIC AMBULANCE FOR ST. VINCENT’S HOSPITAL, N. Y. CITY. 


a cost for production far below that of 
any other part of the world, is attracting 
great attention, especially from British 
producers and consumers of coal. The 
present output of the United States is 
larger than that of the United Kingdom, 
and coal can be bought in America at 
the pit mouth at $1.18 a ton as against 
$1.36 paid in Great Britain. The result 
is that people in Lancashire are talking 
about bringing coal from America to 
Lancashire. In 1870, the United States 
produced 86,806,560 short-tons, and in the 
same year the United Kingdom produced 
123,682,935 short-tons. In 1880, our pro- 
duction of coal had risen to 71,481,569 
short-tons, while that of the United 
Kingdom was 164,605,738 short-tons, and 
in 1899 the total amount of coal produced 
in the United States was 244,000,000 short- 
tons against 234,000,000 short-tons of the 
United Kingdom. 
ae oS e Sees 

THE last remaining relic of the first 
railway in London has just disappeared. 
In 1801, an act was passed authorizing 
the eonstruction of a railway from Wands- 
worth to Croydon, the sleepers being of 
stone and motor pover was provided 
by horses. The scheme included a dock 
at Wandsworth and it is the ancient 
wooden erane connected therewith which 
has just fallen into the waters of the 
Wandle, 
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A COMBINED HEATING STOVE AND FURNACE§ 
The stove which we illustrate herewith is an im- 
-overment over ordinary stoves in so far as it serves 
e purpose of a furnace for distant rooms. In the 
ynpstraction of this farnace-stove only sheet metal is 
ised, whereby the cost of manufacture is considerably 
iueed and the durability enhanced. 

‘he stove consists of an oval outer casing, formed 

: a draft opening, A, in its bottom. Within this 

r casing is aconcentric, oval firepot separated from 

» outer easing so as to leave an air space, B, around 
firepot. Legs pass through the casing, the inserted 

od portions of the legs engaging with sockets formed 
on the bottom of the firepot, to take load strain from 
the easing. Fuel is introduced through an aperture in 
a top plate having a cover, F, in the rear of which isa 
‘ circular flange which reeeives a draft-pipe. The heat 
of the firepot is distributed to other rooms by hot-air 
pipes fitting on thimbles on the outer casing. Each of 
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SWAN 
A COMBINED HEATING STOVE AND FURNACE. 


the thimbles is provided with a damper whereby the 
supply of hot air can be eut off. At the front end of 
tne oval firepot an aperture is formed which receives a 
draft elbow, provided with a cast iron extension Z, 
which can be removed when burnt out. The throat 
of the elbow is closed by a damper, C, controlled by a 
rod extending upwardly through the top plate. 

Fire being made in the firepot, cold air is drawn 
through the opening, A, in the outer casing and is 
conducted by the draft elbow into the burning fuel. 
As the firepot is heated the air in the space, B, is 
also heated. This hot air arises and passes through 
the hot-air pipes into the rooms to be warmed. To 
permit the escape of the heated air directly into 
the room in which the stove is placed, the upper por- 
tion of the outer casing is provided with a series of 
openings, which ean be closed by a rotatable metal 
band having similar openings designed to register with 
those of the casing. By moving the band the casing- 
openings can be partially or entirely opened and closed. 

The inventors of this farnace, Wormald & Wormald, 
of Spokane, Wash., state that the stove has proven 
its efficiency on wany an oceasion. The saving in 
fuel effected by its use is said to be very marked ; for 
one furnace stove is made to take the place of several 
ordinary stoves distributed in various rooms. 

+e o 

Mural Paintings Emblematic of Electricity. 

Mr. W. B. Van Ingen, mural painter of New York, 
has opened an entirely new field by his large panels 
which decorate the offices of the Edison Illuminating 
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manneremblematic of their manufactures. The idea 
is an attractive one and we would like to see it carried 
out on other industries in the same manner as has been 
done for electricity. 
a 
AN ANCHOR TO PREVENT THE CREEPING OF 
RAILS. 

To prevent the creeping tendenvy of rails, and yet to 
allow the track to expand and contract is the object of 
an invention patented by Severin B. Anderson, of 
Hartford, Wash. This object is attained by means of 
the novel anchor represented in the accompanying illus- 
trations. Fig.1 is a perspective view of a rail with 
the anchor applied. Fig. 2 is an inverted plan view 
showing the anchor-plate. And Fig. 3 is a top plan view 
of a rail with the invention applied. The adjacent 
ends of rails are joined by angle-iron fish-plates spiked 
to the tie and bolted to the rails. The ends of the fish- 
plates project beyond the base of the rails; and 
through these projecting portions bolts are passed 
which rigidly conneet the fish-plates with an anchor- 
plate on the under side of the tie. The plate, as shown 
in Fig 2, is provided with a longitudinal slot; anda 
bolt extends through the tie and slot to hold the anehor- 
plate to the tie and permit adjustment of the plate 
lengthwise of the tie. Between the tie at the joint of 
the rails and the next following tie, located in the di- 
rection of the creeping tendency, is a brace-block formed 
with a brace-plate which partially embraces the bolts 
connecting the fish and anchor plates and prevents the 
wearing of the bolts on the brace-block. On the op- 
posite side of the tie a face plate is provided, upon 
which the bolts connecting the fish and anchor plates 
rest. The face-plate serves to prevent the embedding 
of the bolts in the tie. It will be seen that, although 
the fish-plates are so firmly locked in place, the rail can, 
nevertheless, expand and contract. The creeping of 
the rails is prevented by the means employed for se- 
curing the fish-plates. Dislocation of the tie by the 
creeping of the rails is prevented by the brace-block. 
The anchor-plate, being transvérsely adjustable, can 
be broughc in position to insure the proper alinement 
of the rails. The track can be readily raised and sur- 
faced without any interference from the device. 
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THE ALEXANDRE III. BRIDGE, PARIS. 


BY J. GUENAIRE. 


One of the most interesting features of the approach- 
ing Paris Exposition will be the handsome bridge 
which unites the different portions near the Champs 
d’Elysées, and forms part of the principal avenue, to be 
called the Esplanade des Invalides. This avenue com- 
mences at the Champs d’Elysées, having on either side 
the great and smaller palaces, and passes over the new 
bridge. On the left bank of the Seine it will be bor- 
dered by a succession of buildings of the Exposition, 
and will terminate at the imposing structure called 
the Hotel des Invalides, containing the tomb of 
Napoleon. 

It was decided to give to the bridge the name of 
Alexander III., in honor of the father of the present 
Czar Nicolas I1., whose visit to Paris, in 1896, consum- 
mated the alliance between France and Russia, begun 
by the late emperor, and it was in the midst of a series 
of splended fétes that the Czar assisted at the laying of 
the corner-stone. 

The construction of the bridge presents many points 
of interest. As will be seen in our illustrations, it con- 
sists of a series of metallic arches, whose thrust is re- 
ceived by the abutments on either bank. Accordingly 
the dimensions and construction of these abutments 
have been such as to assure great solidity. Each of 
the abutments forms a mass 44 meters (144°36 feet) wide 
and 30 meters (98°43 feet) in thickness, being formed of 





| Company in Duane 
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making his figures 
purely allegorical as 
does Pavis da Cha- 
vannes in the Boston 
Library, Mr. Van 
Ingen has taken 
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masonry and cement, with an outside covering of blue 
granite. The whole constitutes a block which offers 
as much resistance as if it were composed of a single 
stone. 

The foundations are separated from the clay stratum 
here existing in the bed of the river by a certain thick- 
ness of sand. As the horizontal thrust of the arches 
upon the abutments is considerable, the stability of 
these latter is secured by the effect of the friction of the 
abutment upon its bed, this being, in fact, greater 
than the maximum thrust of the arches. Experiment« 
have been made with samples of sand extracted from 
the strata, and it is found that the coefficient of fric- 
tion is more than 0°58, and on the other hand the rela- 
tion between the horizontal thrust and the weight of 
the abutments is only 0°50. In this way the thrust of 
the arches will always be more than counterbalanced, 
and the perfect stability of the abutments assured. 

In the construction of the abutments, metallic cais- 
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ANCHOR TO PREVENT THE CREEPING OF 
RAILS, 


sons were necessary ; these were of more than ordinary 
dimensions, and were built upon the spot where they 
were to be sunk in the stream. The joints were care- 
fuliy caulked with bitumen and felt, and thus perfect 
tightness was assured. These caissons, 44 by 36 meters 
in size, were divided into five compartments, each of 
these being provided with two shafts or chimneys for 
the descent of workmen and materials of construction. 
The material excavated from the bed of the river was 
taken out by the same shafts and emptied into the 
stream, from which it was removed by dredging ma- 
chines. Some difficulty was encountered in the con- 
struction of the abutments by these caissons, as it was 
necessary that all parts of the caisson should sink the 
same distance as the work progressed. However, by 
establishing a series of water levels, connected by rub- 
ber tubing, a uniform rate of sinking was attained. 
After the caissons had been sunk to the required 
depth in the bed of the river, they were filled with 
béton, consisting of a mixture of cement and gravel ; 
this was filled in commencing from the walls and work- 
ing toward the shafts. 
The work of construction of the abutments was com- 
menced on April 19, 1897, and the operation of filling 
the caissons was finished March 26, 1898. The mean 
rate of descent of the caissons was about 12 centimeters 
(4°72 inches) per day. Two important questions were 
those of furnishing air and light to the workmen. For 
the lighting, incandescent lamps were used, to avoid 
vitiating the air in the enclosed space. Two groups of 
engines and dyna- 

were installed 
for the purpose, one 
of these acting as a 
reserve in case of ac- 
| ¢ident; each 
ineluded a Rads- 
worth engine driving 
a continuous-current 
dynamo at 140 volts, 
Three lines of wiring 
were used for the in- 
terior and exterior 
lighting, each 
son requiring about 
130 lamps. 
The essential por 
tion of the abut- 
ments having been 
constructed, the 
work of mounting 
the metallic part of 
the bridge was next 
in order. In view of 
the existing condi- 
tions of traffie upon 
the Seine, the arch 
could not be con 
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structed in the ordinary manner, which consists in 
sinking piles into the river bed, upon which a long 
seaffolding is built reaching from one bank to the 
other, leaving only a narrow opening in the center for 
the passage of boats. According to the terms of agree 
ment, the constructors were required to leave & passage 
of at least fifty meters (164 feet) in scl the cente: 
of the river, as on account of the carvatere of the 
Seine at this point, the trains of merchant boats, 
sometinves have a leagth of 150 meters (500 feet) 
. ot pass without difficaity in a narrower space, 
aud the agreewent stipulated that there should be no 
interruption of navigation during the work of erecting 
the bridge. 

For this reason, the construction of the arches was 
carried out entirely from above, by means of a tem- 
porary bridge called the * Passarelle,” extending from 
one bank to the other. It was supported on rollers at 
each end, as shown at the right-hand end of our larger 
view, and could thus be moved from side to side as the 
work required ; upon it were established the steam en- 
gines, hoists, aud cranes for the transport and putting 
in place of mater als. Its iength was about 130 weters 
(420°5 feet); its width, (6 meters 19°68 feet); and height, 
714 meters (24°6 feet), and it was the largest construction 
of this kind yet made. It was built on the right bank of 
the river on a high seaffolding, the other end being up- 
held by a floating seaffolding in the river; when one- 
third of the passarelle was finished, it was drawn for- 
ward by means of ropes attached to drums, thus per- 
mitting the second part to be constructed in tue rear. 
This was drawn forward in turn, and thas the whole 
construction was extended across the river between the 
abutments, 

The supports on which it rolled back and forth over 
the arehes were formed at the base by a strong iron 
frame upon which a pyramidal construction was built to 
sustain the inward end of the passarelle. These pyra- 
mids were about 6 meters (19°68 feet) in height; the base 
rested upon ten rollers arranged in two series of five 
each, rolling on rails 4 meters (13°12 feet) apart. To 
give additional stability to the passarelle, a series of 
piles was driven in the stream near the bank, upholding 
an iron structure which supported the passarelle at 
that point. 

The bridge proper is composed of fifteen great metal- 
lic arches placed side by side and connected one to the 
other by intermediate pieces, as will be seen in the end- 
view of these arches. Upon the arches are secured ver- 
tical steel frames supporting the borizontal I beams 
above. Upon these will be laid the iron planking and 
wood pavement of the bridge. The arches are built 
up of sixty-four short sections or voussoirs, which are 
bolted togetherend toend. These sections are massive 
steel pieces having a length of 3 meters (9°84 feet) and 
weighing 7,000 kilogrammes each (15,482 pounds). 
Their section resembles that of a T. having 6 centi- 
meters (2.36 inches) thickness in the web. 

Two arches at a time are constructed for a given 
position of the passarelle ; traveling cranes take up 
the voussoirs frou the end of the passarelle and 
bring them into the proper places on the arch. The 
method of construetiot of this bridge somewhat re- 
seumbles that used in the ease of stone bridges. The 
piece constituting the origin of the arch is solidly fixed 
iuto grooves made in the granite blocks of the abut- 
ment, and apon this piece is fixed the first voussoir, it 
being held by a cylindrical key of special construction, 
thus forming a movable joint at the beginning of the 
arch. The piece corresponding to the keystone of the 
arch carries a similar articulation, the rest of the 
voussoirs being solidly bolted. together. Before bolt- 
ing, however, their position must be regulated with 
eare. To this end the voussoir is first brought into its 
approximate position by the movable carriage on the 
passarelle above, it being upheld by timber supports. 
For the final regulation, thin wetal plates are inserted 
between the two voussoirs, until the required form is 
obtained as determined by the template of the arch, 
after which the voussoir is solidly bolted in place. The 
regulation of the arch as a whole then remains to be 
made. This is accomplished by means of the joint ar- 
ranged for the purpose in the keystone. Here thin 
metal plates are added or taken out until the desired 
form is obtained. his is determined by surveying 
instruments placed at different positions on either 
bank. 

The first two arches being thus finished, the passa- 
relie was moved into position over the second pair. This 
was done by means of capstans acting upon its rollers. 
In this manner eight different positions were successive- 
ly taken in order to complete the fifteen parallel 
arches of the bridge. Since the photograph was taken 
the passarelle has been taken down as it has served its 
purpose in the construction and the assembling of the 
metallic parts of the bridge proper is practically fin- 
ished. The finished bridgé presents a curve having 7 
meters (22°06 feet) distance from height to base. Its 
total length is 110 meters (86091 feet) between the 
abutments and its width 40 meters (131°24 feet). It is 
to have two sidewalks of 10 meters (32°81 feet) wide, 
leaving a central space of 20 meters (65°62 feet) for 
vehicles, 
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The approaches to the bridge are upheld by a series 
of stone arches, of which the outside series is shown in 
one of the upper illustrations on front page, and is built 
of blue granite; behind this are a second and third series 

of arches: these arches, being concealed from view, are 
of inferior materials. Upon these arches will be laid 
the I beams and flooring constituting the approaches. 
In another illustration on the extreme left will be seen 
the iron footing of the bridge resting against the stone 
abutment. 

As the bridge has been constructed in view of the 
Exposition, its decorative effect has been wade prowi- 
nent, and it will barmonize with the buildings now 
being erected on either side of it. There will be two 
large and handsome pylons at either end, one of these 
being shown surrounded with scaffolding and the 
sculptors’ temporary house. These pylons resemble in 
their material and architectural motifs the coustrac- 
tion used in the great and smaller palaces. Each of the 
pylons will have an allegorical figure and will be sur- 
mounted by a bronze group, designed by Fremiet and 
other sculptors. At either side of the pylons is a large 
carved figure of a lion led by a child. The bridge is to 
have a handsome stone balustrade upon which will be 
mounted a series of decorative bronze lamp posts. 

2-0-2 —_—-—— 
RADIO-ACTIVE MATTER IN MAGNETIC FIELD. 

M. Beequerel has given an account to the Academie 
des Sciences of a remarkable phenomenon which he 
has observed in the course of his experiments upon 
radio-active matter. He finds that a magnetic field 
bas a marked effect upon the action of these bodies, 
and when placed between the poles of a powerful 
electro-magnet, the radiation which they emit is 
changed in direction and becomes concentrated upon 
the poles. In the first experiment, the effect was ob- 
served with the radiation parallel to the magnetic 
lines of foree. Between the pole pieces of the electro- 
magnet were placed two circular soft iron disks, four- 
teen millimeters in diameter, so arranged that their 
distance could be varied from @ few millimeters to sev- 
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eral centimeters. Upon exciting the magnet, a power- 
ful field ix established between the disks. Near the 
center of one of the disks was disposed the radio- 
active matter, containing the supposed new element, 
radium, whose action is very powerful; this was placed 
upon paper and covered with a thin leaf of aluminiam. 
Against the other pole was placed a fluorescent screen, 
such as platinocyanide of barium, double sulphate of 
uranium and potassium, ete. When the electro-mwag- 
net was unexcited, the phosphorescence excited in the 
screen by the radio-active matter appeared as a large 
luminous spot extending beyond the polar surface con- 
taining the screen ; at a distance of one centimeter be- 
tween the disks, the screen is but feebly phosphores- 
eent. Upon exciting the electro-magnet, the luminous 
spot is seen to contract and become more intense; the 
illuminated area scarcely reaches beyond the limits of 
the pole-piece, upon which all the rays of the active 
matter seem to be concentrated, with a resulting in- 
crease of brilliancy. Upon reversing the magnetiza- 
tion, no appreciable difference is observed. The inter- 
position of screens, such as black paper, glass, ete., 
cause only a diminution of intensity. If a photo- 
graphie plate is substituted for the phosphorescent 
screen, one may obtain, with exposures of a few in- 
stants, an interesting series of negatives. Among 
others, M. Beequerel shows a plate which he obtained 
at a distance of fifteen millimeters ; upon this may be 
seen first the feeble impression when the magnet is not 
excited, then the more strongly marked and concen- 
trated effect caused by the magnetic field. 

To observe the effect when the direction of the 
screen is parallel to the magnetic flux, the radio-active 
matter, covered as before with aluminium, was placed 
in the center of a glass tube arranged in the axis of 
the field ; the interior walls of this tube being covered 
with fluorescent matter, forming a cylindrical screen. 
Upon exciting the magnet, the phosphorescence is 
seen to diminish considerably, even to a point where it 
is seareely perceptible. In another experiment, the ac- 
tive matter is placed between the pole-pieces, some- 
what below the center, and a flat screen is placed at an 
equal distance above and parallel to the lines of force. 
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Under these conditions, the effect changes with the 
direction of magnetization; in one case the luminous 
spot becomes wore brilliant, in the other it diminishes. 
This may be very well observed by using a photo- 
graphic plate. In one experiment, the plate, wrapped 
with black paper, is placed between the poles and par- 
allel to the field, the distance between the poles being 
forty-five millimeters ; the magnet is first excited, and 
upon the plate, midway between the poles, is placed a 
small quantity of radio-active matter. After a few 
minutes’ exposure under these conditions, the plate 
was developed, and it was found that the impression, 
which was very intense, was not uniformly distributed 
around the source, but was entirely thrown over toone 
side of the field, this being to the positive pole of the 
magnet. Outside of the black spot marking the posi- 
tion of the active matter, the maximum impression is 
distributed over a relatively limited region, giving 
somewhat the effect shown in Fig. 1, which shows the 
direction of the curve and the relative values, but not 
the actual appearance of the plate. The maximum of 
luminous effect as well as of curvature is in the center 
of the field; on either side the curve bends in and 
joins the polar surfaces somewhat above their centers. 
The experiment was then tried with the active matter 
placed near one of the poles, with the plate in the 
same position. The effect differs from the former, as 
shown in Fig. 2. The action is strong in the vicinity 
of the active matter near the +pole, and from this the 
intensity diminishes, reaching a minimum in the cen- 
ter of the field, from which it augments in approach- 
ing the other pole. Near the pole it becomes again 
very intense, but less so than on the other side. By 
varying the position of the active matter between the 
poles, a series of curves may be obtained whose maxi- 
ma are opposite the point oecupied by the source, the 
waximam has, however, a tendency to approach the 
neighboring pole. When the active matter is but a 
short distance from the pole, a second maximum ap- 
pears near the opposite pole, the effect being analogous 
to that of Fig. 2. 
ee 6 
Commerce of the Great Lakes, 

A suggestion of the extent of the commerce of the 
great inland sea extending from Buffalo to Chicago 
and Duluth, known as the “Great Lakes” is supplied 
by some figures which have been issued by the Treas- 
ury Bureau of Statistics, showing the details of the 
commerce passing through the Sault Ste. Marie Canal, 
which connects Lake Superior with Lakes Michigan, 
Huron, Erie and Ontario. This necessarily registers 
only the traffic between the single lake, Superior, 
with Duluth, as its great concentrating and distribut- 
ing point, and the chain, Michigan, Huron, Erie and 
Outario with Chieago, Detroit, Toledo, Cleveland and 
Buffalo, the great points of concentration and distri- 
bution. The commerce passing through the canal 
thus registers accurately the movement between the 
single lake penetrating the wheat and iron producing 
regions and the chain tributary to the corn, provision 
and coal producing and iron manufacturing regions. 
It is the great gateway through which wheat, oats, 
flour, iron ore, copper and lumber of Montana, the 
Dakotas, Minnesota and Northern Wisconsin move to 
the consuming and manufacturing sections, while 
through the same gateway moves in the reverse direc- 
tion the coal manufactures and miscellaneous wer- 
chandise from Lake Erie and Eastern points. 

All of the traffic moving between Lake Superior and 
the chain of Lakes from Chicago to Buffalo must pass 
through either the American or Canadian Canal which 
lie side by side. Of the total business through the two 
canals in 1899, 88 per cent was carried by the American 
Canal, while of the passenger business 68 per cent 
passed through the same canal. It is only by a 
comparison of figures of 1899 with those of earlier years 
that the importance of this commerce ean be realized, 
especially as regards its rapid growth. The actual 
number of passages through the canai, counting each 
vessel as it passed through it, was 20,055, during 1899, 
against 9,579 in 1889, having thus more than doubled 
during a period of ten years. The total freight busi- 
ness passing through the canal in 1899 was 25,255,810 
tons against 7,516,022 tons in 1889, showing that the 
freight tonnage has iucreased wuch more rapidly than 
the number of vessels, thus indicating in some degree 
the rapid increase in the size and capacity of freight- 
carrying vessels of the Great Lakes. The develop- 
ment of grain production of the extreme Northwest 
during the deeade is indicated by the fact that the 
wheat carried through the canal in 1899 was 58,297,335 
bushels, while in 1889 16,231,854 bushels were carried, 
while grain other than wheat in 1899 amounted to 30,- 
900,935 bashels, while in 1889 it was but 2,133,245 
bushels. 
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THE current through the iron gate of the Danube is 
still far too rapid owing to the sharp incline and the 
work of excavation does not suffice to secure the ex- 
pected depth. The navigable channel created by 
blasting under water is not quite regular. Ridges 
have been discovered and through additional lines of 
buoys have been fixed, further work will be required. 
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Science Notes, 

Ap appendicitis clab has been formed in Cleveland, 
Ohio. To become a member of this unique organiza- 
tion, oue must bave been operated upon tor appendi- 
citis. 

Our excellent contemporary, ‘Science Abstracts,” 
has just been enlarged and several new features have 
been added. There is included in it an entirely new 
section on steam plant, gas and oil engines and also ab- 
stracts dealing with motor cars of all kinds. 

The Royal Geographical Society has awarded the 
“Wollaston Medal” to Grove K. Gilbert, geologist of 
the United States Geological Survey. The medal was 
received in behalf of Mr. Gilbert by Henry White, Esq., 
secretary of the United States Embassy. This wakes 
the third time that the honor has gone toan American. 

M. Raphael Bischoffsheim, has made over the free- 
hold of the Niece Observatory which he founded, to- 
gether with $500,000 to be devoted to the maintenance 
of the establishment. The total value of the gift is 
considered to be worth a million dollars and the con- 
tinuance of the work is assured by this munificent gift. 


The archeological explorations in Algeria are lag- 
ging, owing to lack of funds. Only about $10,000 a year 
is available for the work at Timgad. The government 
has assigned $100,000 to pay for researches in Delphi, 
and all the objects found become the property of the 
Greek government, so it is little wonder that Freneh- 
men are dissatisfied at the favor shown to Greece. 
There are still over one hundred acres to be excavated 
at ‘Timgad, and the work can be carried on ouly very 
slowly. 

The Christmas-tree business has assumed large pro- 
portions, and the result is that considerable injury is 
done to forests by the cutting of young firs which 
serve for Christmas trees and other decorative pur- 
poses. Some hold that this thinning out improves the 
forests, but the Hon. J. Sterling Morton, Ex-Seeretary 
of Agriculture, states that this is not the ease and 
forests which have not been thinned out for Christmas 
decorations produce unequaled specimens of the long 
aud straight conifere. 

We have received Part I, of the 19th Annual Report 
of the United States Geological Survey and aceom- 
panying atlas,consisting of a collection of papers and re- 
ports descriptive of the forests of the West, especially 
of certain of the forest reserves created by executive 
order on February 22. 1896, prominent among which 
are Black Hills, Big Horn, Teton, Yellowstone Park, 
Priest River, Bitter Root, and Washington Reserve For- 
ests. As is usual with all the publications of the Geo- 
logieal Survey, the volumes are handsomely printed 
and bound. 

Incandescent electric lamps have been employed in 
the laboratory as a source of heat involving the boil- 
ing or distilling of volatile inflammable liquids. They 
are especially applicable for the Soxlet extraction ap- 
paratus, a number of balbs being enclosed in a mantle 
surrounding the entire apparatus. This admits of 
perfect regulation of temperature. In order to still 
further eliminate the danger of explosion the light 
bulbs may be immersed in the water used for the 
water bath. Of course the control is perfect and in- 
stantaneous, 

The Third Assistant Postmaster-General has decided 
to issue stamps in book form at so swall an advance in 
cost that the publie will gladly pay the difference. As 
is well known large numbers of postage stamps are 
wasted by sticking together, or to the pocket, so that 
a stamp book is rea!!y a necessity. The books will be 
of convenient size, and will contain stamps to the 
amount of 24, 48 and 94 cents. An advance of one 
cent on each book is all that is to be charged to the 
publie and it is thought that the government will 
iuake an exeellent prefit oa the investment. 

A bill has been prepared in Colorado which, if 
passed, will place the granting of marriage licenses in 
that State in the hands of the board of medical ex- 
aininers, In each county there is to be a board to con- 
sist of three physicians, no two of the same school, and 
where possil:le the board is to have one or more female 
members. Licenses are to be granted to men not less 
than twenty-five and women not less than twenty-two 
years. To secure licenses, men and women must be 
free from certain diseases, and there must be no blood 
relation between the contracting parties. Should this 
bill beeome a law, the towns over the border will 
probably do a large matrimonial business. 

A German novelty consists of India rubber nails for 
use in places where ordinary nails are liable to cor- 
rosion. It is said that they may be driven into soft 
woods in sizes up to 1 inch long, without boriag a hole 
for their reception. In larger sizes it is necessary to 
bore holes to start them, and for the largest sizes holes 
for their entire length. They are said to be very use- 
ful in chemical factories, dye houses, breweries, ete.. 
and they are also used in building accumulator cells 
and other electrical apparatus. It is said that they 
clinch fairly well. They may be used about explosives 
where a spark from a nail head when struck by a ham- 
ier might prove fatal. 
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Engineering Notes, 

A huge wine-barrel weighing seventy tons has just 
been built at Nancy for the Paris Exposition. Its cost 
was $30,000. 

Flexible shafting has been put to a new use. It is 
arranged so as to be attached to a source of motive 
power for tree trimming. 

Letter, copying presses operated by compressed air 
or hydraulic pressure from local water mains are in 
use in offices on the Rock Island road. 


The production of aluminium in the United States 
last year, did not greatly exceed that of the previous 
year when the output was 5,200.000 pounds. 

When straightening the curves on the main line of 
the C. B. & Q. Ry., at Rome, lowa., a gang of wen 
dug upa bone of a prehistoric mammal of considerable 
size. 

As is well known glycerine is a by-product of soap 
and eandle factories, and something like 40,000 tons of 
this commodity are made yearly. The Sonth African 
war has resulted in an increased demand for glycerine. 


An acetylene town lighting plant has been installed at 
Hawes, Yorkshire, England. It was built on a capital 
of $3,500. There are two large generators, in which 
the gas is washed by passage through the water. The 
holder has a capacity of 1,000 eubie feet. About a mile 
of the wains have thus far been laid. 

The New York, New Haven & Hartford Railroad 
bas regulated the publications which are sold on its 
trains, Certain of them were barred owing to com- 
plaints to the railroad company. This is the first case 
in which we remember a railroad company exerting 
their undoubted right as a censor in this matter. 

In Paris it has been customary for cyclists to go to 
the nearest restaurant aud to inflate their tires with 
the help of the carbonic acid apparatus, which is used 
to give a head to the beer, but it is found that a 
pneumatic tire inflated with carbonic gas soon loses 
its resiliency and the gas escapes with remarkable 
rapidity. 

Our Consular Agent at Eibenstock, Germany, Mr. 
Harris, states that in 1890 2.000.000 tons of logs were 
imported into Germany. In 1898 2,600 tons were im- 
ported, or an iuerease of 30 per cent. During this same 
period sawed luwber increased from 1,200,000 tons to 
2,200,000 tons, or an increase of about 100 per cent. 
Sawmi!l owners of the German Empire are beginaiug 
to agitate in favor of a higher tariff on sawed lumber. 


Artificial sponges are being made in Germany by Dr. 
Gustav Pum, of Graz. His experiments are based 
upon the action of zine chloride solution upon pure 
cellulose, says The Trade Journal’s Review. The re- 
sultant product swells enormously with water, but 
turns to a horn-like substance on dryiug. In order to 
retain for the product the property for also absorbing 
water after drying, alkali-haloids are employed in 
treating the cellulose with the zine chloride. The 
mass after manipulation and molding is said to take 
the place of sponge in all its uses. It is claimed that a 
real rubber substitute may come from this field. 


A Colorado inventor has recently invented a simple 
and inexpensive device capable of being attached to 
any swing door so that during the act of opening the 
door sufficient power will be stored or accumulated to 
enable the device to automatically close the door. In 
brief it consists of a frame which is secured to the in- 
side of the door at the lower swing corner. The wheel 
is revolved by contact with the floor, and it transmits 
wotion toa shaft to which is secured aspring. This 
causes a contraction or winding of the spring. When 
the door is released after having been opened a de- 
sired distance, the spring will expand and in expand- 
ing will eause the door to close, forcing the wheel to 
travel in the opposite direction to accomplish this result. 


An inventor of Schweinfurt, Bavaria has invented a 
new machine for the sorting of steel bails according to 
quality, and it prevents the cracked balls being passed 
as perfect. Formerly it was tried to sort out the 
eracked balls (which cannot be avoided even by using 
the flest quality of steel) by skillfal workmen examin- 
ing each ball by the aid of a magnifying glass. This 
entails a great deal of work and time, and is after all 
not reliable as many of the defects cannot be detected 
by a magnifying glass. The working of the machine 
is based on purely physical laws, especially the law re- 
lating to the rebound of elastic objects. In brief it 
consists of a cylinder provided with a piston, which 
moves up and down upon a fixed axle. The balls are 
placed on the top of this piston and they are raised by 
mechanical means and are allowed to drop over the 
edge of the eylinder down an inclined flange. The 
balls all deseribe a parabolic trajectory which is practi- 
eally independent of the condition of the balls. The 
balls then rebound upon an impact surface and 
those having the desired degree of elasticity will 
clear a stop or barrier formed by a ring, while balls 
which owing to a defect in hardness or homogeneous- 
ness having an inferior degree of electricity will, strike, 
the barrier and fall back into the central space. This 
is a very ingenious and clever invention, 
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Electrical Notes, 

The St. Louis Hospital at Paris has a new laboratory 
for electro-therapeutics and radiography. 

Electric cars are immensely popular in England, and 
the equipment companies can hardly keep up with 
their orders. 

Jommunication has been established between De 
Aar and Orange River, about seventy miles away, with 
the aid of kites and wireless telegraphy. 

Balloon wireless telegraphic communication is to be 
attempted at Portsmouth, England, with a view to es- 
tablishing communication between the sea and a land 
foree. 

The principal shell factory of the Boers was entirely 
destroyed receatly by an accidental explosion. It was 
operated by electricity and the machinery is said to 
have cost some $400,000 

In one case $265,000 has been saved owing to the es- 
tablishment of wireless telegraphy between the East 
Goodwin lightship and the South Foreland. This is 
denied however, by the elder brethren of Trinity 
House. 

The Metropolitan Street Railway Company, of New 
York city, has 284 miles of track and last year carried 
on them 255,835,000 passengers or about half the num- 
ber carried on all of the steam railroads of the United 
States. 

The house No. 7 West Twenty-second Street, New 
York city, has been destroyed to make room for a 
modern building. It was oceupied for wiany years by 
Professor 8. F. B. Morse who died ia this house. A 
marble tablet commemorated the facet that there the 
great electrician resided. 

The electric exhibit at the Paris Exposition bids fair 
to be one of the most attractive parts of the show. 
There will be a complete retrospective exhibit of elec 
trical and mechanical apparatus of historical charac- 
ter, and the special exhibit will be housed in the 
“Court of Honor” built of staff. 

It is proposed to construct an electrically worked 
aerial bridge crossing the Usk, say The Euglish Eleetri- 
eal Review. The width of the river at this point is 
240 vards and the time occupied by the carrier going 
from one bank to the other is estimated at about a 
minute. The bridge will cost $325,000, 


The Milwaukee Electric Railway and Light Com- 
pany has just let a contract for 800 clocks of the navy 
lever type for use on the street cars of Milwaukee, says 
The Street Railway Journal. Conductors will be ex- 
pected to look after the clocks seeing that they are 
properly set. It is thought tuat their use will result in 
the saving of possible controversies regarding the hours 
when commutation tickets are available. As the clocks 
have been in successful use on battleships, it is believed 
that they will withstand the vibrations of the cars. 


According toa German electrie journal an associa 
tion of farmers in Bavaria is building large electrical 
works which will be devoted to agricultural uses. ‘The 
current is produced near the village of Sebaftersheit, 
a distance of seven miles. It is supplied partly by 
steam and partly by water and is sent to the surround 
ing villages at a pressure of 5,000 volts. Movable mo 
tors are used for driving thrashing machines, ehall 
eutters, bruising mills, ete. The motors are very sim- 
ple in construction and can be easily handled by the 
farm hands. 

The Grand Rapids, Michigan, Street Railway Com- 
pany has allowed wail bags to be put on its cars. They 
are placed at either end of the cars and an opening 
will be made in the front of the car for slipping letters 
in the box. In order to permit persons to deposit 
letters whether they wish to take passage or not, the 
street car company has given instructions to its motor- 
men to stop at all street corners for that purpose pro- 
vided that the stoppage does not interfere with 
schedule time. The post office authorities have ar- 
ranged, says The Street Railway Journal, to colleet the 
mail, from each ear each trip at some point near the 
post office. 

The Alexian Brothers at their hospital in ‘Chicago 
have an interesting electric light bath, which ‘s essen- 
tially a large wooden box, the walls and top of which 
are lined with mirrors and studded with incandescent 
lamps. The interior horizontal dimensions of the 
eabinet are 344x444 feet, with a height of about 7 
feet. The bottom side walls and the ceilings are lined 
with rectangular plate glass mirrors, between which 
are narrow wooden strips with porcelain sockets for 
the incandescent lamps. In the lower haif of the 
eabinet there are sixty lamps, and in the upper there 
are thirty-six. The cabinet is carefully insulated to 
prevent the radiation of heat. The door of the cabinet 
is in two paris, the lower one being lined with mirrors 
on the inside and the top one formed of clear glass. 
The temperature varies from 110° to 140° Fahrenheit, 
says The Western Electrician, from which we glean 
our facts. The electric light bath is used for the treat- 
ment of nervous diseases, Bright’s disease and fatty 
degeneration of the heart. There are only two similar 
baths in the country. 
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TORPEDO PRACTICE AT NEWPORT, R. I. 

Although torpedo warfare has not yet achieved re- 
sults at all proportionate to the amount of thought 
and skill that have been devoted to it, the failure has 
probably been due more to lack of opportunity or in- 
efficient handling than to any deficiency in the torpedo 
itself. If we except the abortive attempt of a couple 
of torpedo boats to get near Admiral Dewey’s fleet at 
Manila, and an equally unsuccessful attack made by 
one of the Spanish torpedo boat destroy 
ers at San Juan, the torpédo received 
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called the bevel-gear chamber, contains the gear by 
which the propellers are made to rotate in opposite 
directions. 

The torpedo is “launched” by firing it from a gun 
in the shape of a cylindrical tube, into which the tor- 
pedo is thrust from the rear through a breech mechan- 
ism, which is approximately similar to that used in ar- 
tillery. It is ejected by the explosion of a small charge 
of gunpowder, which compresses the air surrounding 
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horizontal rudders at the stern and causes the little 
eraft to return towards the surface. The first part of 
its run is thus made on a wave line which crosses and 
recrosses the desired and ultimate level of submersion. 
The piston and the pendulum in the secret chamber 
gradually bring the torpedo to its true course. 
Commonly the United States torpedoes carry three 
discharges ; one on either beam and another astern. 
The starboard and the astern launching tubes will be 
noticed in the illustration, 








practically opportunity during the 
late war to demonstrate its deadly powers. 
Whether its moral effect exercised any 
serious influence on naval operations is 
open to question. It certainly did not 
deter our blockading fleet from running 
in close to the entrance to Santiago har- 
bor during the night. What destructive 
work was torpedo was 
its own 


no 





done by the 
wrought the enemy 
weapons, the bow of the * Viseaya” being 


the explosion of 


upon by 
completely wrecked by 
her forward torpedo room. 

At the same time it cannot be said that 
the events of the war in 
eredited this form of attack or defense, and 
had the 30-knot destroyers of the Spanish 
navy been in the hands of American offi- 
cers and seamen, under similar conditions 
to those which confronted the Spanish, 
we think that these little crafts would 
have given a practical demonstration of 


any was dis 


their fighting value. 

The illustration which we present here- 
with is one of the best instantaneous 
photographs of the discharge of a torpedo 
that under our 
The view was taken from astern of the 
torpedo boat ‘* Morris,” just at the in 
stant when she tired an 18-inch White- 
head torpedo from her starboard broad- 


As most of our readers are 


has ever come notice. 


side tube. 
aware, a torpedo is nothing more no: 
less than a small, cigar-shaped subwmarine 
interior is divided trans- 
The first con- 
tains a charge of guncotten, which is 
fired by percussion fuse. The second, 
which is known as the “secret chamber,” contains the 
pendulum, piston and springs, which maintain the tor- 
pedo at its proper level of submersion. The third 
chamber is the air reservoir, in which is stored the 
compressed air for driving the engines. The fourth 
compartinent contains the little three-evylinder engine 
that propels the torpedo. The fifth is known as the 
“ buoyancy chamber” the object of which is to control 
the trim of the torpedo by the automatic shifting of a 
The last compartment, which is 


vesse!, whose 


versely into six chambers. 


piece of lead ballast 
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HEAD TORPEDO FROM THE 


the rear half of the torpedo and thrusts it out of the 
tube without any serious jar. As it is drivén out‘a catch 
on the launching tube serves to open the throttle 
between the compressed air chamber and the engine ; 
and with her propellers revolving at an enormous 
speed the little submarine craft takes its dive, as 
shown in our illustration, into the water. When it 
first enters, the torpedo falls below the normal plane 
at which it is designed to travel, but the action of the 
pendulum in the secret chamber throws up a pair of 


" OUR LATEST PROTECTED CRUISER, THE 
; “ ALBANY.” 

; It will be remembered that during the 
rush of naval and military preparations 
in the days immediately preceding the 
Spanish-American war, the representa- 
tive of our navy in Europe succeeded in 
purchasing two protected cruisers which 
were under construction at the Arm- 
strongs for the Brazilian Navy, and were 
known as the ‘ Amazonas” and the 
* Abreu.” Of these the ** Amazonas” was 
practically completed, and with very 
little delay her name was changed to ‘‘New 
Orleans,” the American flag was hoist- 
ed, and the ship set sail for New York. 
After a few slight changes at the New 
York Navy Yard she set sail in time to 
take an active part in the operations of 
the war. The other vessel, whose name 
was changed to * Albany,” has recently 
been completed and may be looked for 
any day on this side of the Atlantic. 

The *‘Albany” in all essential points 
is an exact duplicate of the ** New Or- 
leans,” the changes which have been 
made in her being “such,” in the language 
of one of our naval constructors, “ as 
were absolutely necessary to render her 
habitable for Anglo-Saxons.” The altera- 
tions have been chiefly in the living quar- 
ters of the officers and crew, some of them 
being necéssary to meet the differences 
in climate between the tropics and our 
more northerly latitudes, and others be- 
ing necessitated by the fact that the 
accommodations, sanitary and otherwise, 
which seemed to have sufficed for the 
South American republic would have been absolutely 
unendurable for the men of the American navy. An 
improved system of ventilation has been installed, the 
officers’ quarters have been rearranged and enlarged, 
and additional berthing space has been provided for 
the crew. Considerable alterations have also been 
made in the dynamo room. These modifications have 
been carried through without in any way impairing the 
fighting efficiency of the vessel. 

The “‘ Albany ” was launched at Newcastle, January 




















THE ENGLISH-BUILT PROTECTED CRUISER “ALBANY,” SOON TO ARRIVE IN THIS COUNTRY. 


Displacement, 3,700 (one, Speed, 073 knots, Maximum Coal Supply, 800 tons. Complement, %5. Armor: Protective deck, 154 inches on flat, 8 inches on slopes; shields, 4 inches. Armament: 
Maiv battery, six 6-incb rapid-fire, four 47-inch rapid-fire; secondary battery, ten 6-pounders, eight 1-pounders, two Colts. Date, 1809. 
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(999. She is 330 feet in length over all, with a beam 

43 feet 9 inches, and a maximum draft of 15 feet 
» inches, and her displacemeut, according to figures 
irnished by her builders, is 3,402 tons with ammuni- 
ion, stores, coal and water half consumed, and with 
.|| ammunition, stores, coal and water on board, 3,954 
ios. Sheis driven by twin engines and screws; her 

.xximam indicated horse power is 7,500, and her 

i. as determined in recent trials in England under 
ficial representative of our navy, was 20.73 knots 
four hours under foreed draft and 193 knots on 
n of six consecutive hours under natural draft. 
vessel is sheathed and coppered and will, there- 
be especially suited for service in tropical waters. 
“Albany” is thoroughly representative of the 
trend of ideas in the construction of protected 
ers. Like the best of her type she is 
guished by her good speed, gener- 
‘oal capacity, considerable length in 
portion to beam, enabling her lines to 

» earried out with great fineness and 
beauty, and by her powertul armament 
ind her ability to deliver great energy 
of fire through a widely extended zone. 
In respect of defensive qualities, how- 
ever, like all protected cruisers, she is cer- 
tainly weak and open to attack. She is 
entirely devoid of vertical side armor, 
and her protection against the entrance of 
projectiles into the vitals consists merely 
of a curved deck of steel assisted by coal 
bunkers in the wake of the engines and 
boilers at the water line. 

Although the ‘‘Albany” is about as 
good a representative of her class as ex- 
ists in the world to-day, the class, as such, 
is somewhat discredited, the present ten- 
deney being to build larger cruisers and 
give them a belt of vertical armor at the 
water line. 

The main battery of the “ Albany” is 
made up of six 6-inch and four 4°7-inch 
rapid-fire guns, and the secondary battery 
consists of ten 6-pounder rapid-fire guns, 
eight 1-pounders, and two Colts. The 
whole of the main battery is 
of the long 50-caliber type, 
manufactured by the builders 
of the vessel. The disposition 
of the battery is as follows: 
One 6-inch gun is carried on 
the foreeastle deck, another 
aft on the poop, and four 
others are carried in sponsons 
on the main deck in the 
waist of the vessel, two of 
the latter being forward on 
either beam, and two aft. 
The sides of the vessel are cut 
away so as to allow these four 
guns on the main deck to be 
fired directly forward or 
astern parallel with the axis 
of the ship. The 47-inch guns 
are carried in broadsides on 
the main deck between the 
6-inch guns. The battery of 
6-pounders is carried on the 
main deck, foreeastle and 
poop, two of these being in 
the bow, two in the waist, 
and two astern on the main 
deck, while the other four are 
earried on the forecastle and 
the poop. The vessel is pro- 
vided with two military masts 
upon which there are no less 
than four separate fighting- 
tops in which are distributed 

l-pounders and Colts. 
iue arrangement of the bat- 
tery enables the vessel to con- 
centrate the fire of three 6- 
neh guns dead ahead and astern, while the broadside 
‘ire consists of four 6-inch and two 4°7-inch guns, 

Che 6-inch gun of the “ New Orleans” is carried in 
4trannion sleeve or seating, in which it slides. It is 
‘eld in the forward or loading position by coiled 
rings, inelosed in two cylinders which are attached 
'the seating. Attached to the gun are two pistous 
“hich travel in the eylinders, the latter being filled 
“ith glycerine, and it is the combined resistance of 
* springs and of this glycerine to the movement of 
* pistons which serves to take up the recoil. After 

recoil the gun is returned to the loading position 
‘he action of the coiled springs, which were com- 


sor 





t 


Pressed during the recoil. The breech of the gun and 
‘ie crew are protected by a large shield of 4-inch Har- 
vey steel. This type of gun has fired seven rounds in 
°l -econds, and the 4°7-inch gun has a record of five 
rm 


ds in 22 seconds. The 6-inch gun fires a 100- pound 
Pr jectile with a muzzle velocity of 2,600 foot-seconds 
“" "& muzzle energy of 4,687 foot-seconds. This is 
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equal to a penetration of 2044 inches of iron at the 
muzzle. The 4°7-inch guns have the same velocity, 
and a muzzle energy of 2,109 foot-tons with a penetra- 
tion of iron at the muzzle of 1544 inches. At 2,500 
yards the velocity of the 6-inch and 4°7 inch guns is 
1,790 and 1,558 foot-seconds, respectively, the energy 
at that distance being in the 6-inch gun 2,224 foot-tons, 
and for the 4°7 inch guns 757 foot-tons. 

For protection the “ Albany ” relies mainly upon a 
curved deck, which is 14 inches on the flat and 3 
inches in thickness on the slopes, the latter extending 
along the sides from the flat deck, which is slightly 
above the water line, to a junction with the sides of 
the vessel several feet below the water line. This pro- 


tection is reinforeed by the large coal bunkers, which 
are extended along the berth deck on either side amid- 








ships, and present a horizontal! thickness on each side of 


8 feet of coal. The normal coal capacity is 512 tons 
and the bunker capacity, with full stowage, is about 
800 tons. 


Se eel —_—_—_- 


American in Germany and 
Austria, 


The Scientific 


One of our exchanges of Vienna has favored us with 
a large bunch of clippings from German and Austrian 
papers which have reprinted articles from the SCIEN- 
TIFIC AMERICAN. The variety and reputation of 
these papers makes the compliment very gratifying in- 
cluding as they do The Hamburger Nachtrichton, 
Wiener Zeitung (Vienna), The Neue Freie Presse 
(Vienna), Deutsche Zeitung (Vienna), Triester Zeitung, 
The Frankfurter Journal, The Neues Wiener Journal 
(Vienna), The Berliner Local-Anziger, The Breslauer 
Zeitung (Breslau), The Linzer Tagespost (Linz), The 
Hamburgischer Correspondant, The Reichswebr (Vi- 
enna), The Merauer Zeitung, and many others. 
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FIGHTING SNOW ON THE THIRD RAIL. 
Since the advent of the electricaily-propelled pas 
senger car, deriving its motive current from an auxil 
liary third rail, it has solved the problem of a frequent 
rapid transit suburban service; one of the first dif 
culties which was encountered was that of keeping 
the third-rail clear in snowy weather, so that the con 
necting shoe of the car would make a good electri 
eal contact. If this were not assured, however rapidly 
one might travel in good weather, he would not be 
certain of reaching his destination on time should a 
heavy snowfall oceur. 
The New York, New Haven, and Hartford Railroad 
Company, who were the first to adopt the third-raili 
system on their suburban lines, have had in operation 
for the past two winters a combination snow-plow and 
sweeper that has operated very success- 
fully and kept the rail clear in the stormi- 
est winter weather. As will be clearly 
seen from the smaller illustration, the 
arrangement consists simply of a small 
plow similiar to those used on locomo- 































































tives, which is fastened to the car truck 
by two curved arms and chained to the 
end sill of the ear by a few links of heavy 
chain. Attached to the bottom of the 
plow is a heavy bristle brush of like con- 
tour with it, and reaching to the top of 
the third-rail, which, if there is but a 
light snow, it effectually sweeps. 

Itis not only in light snowfalls, how- 
ever, that the brush is effective, for it acts 
equally well in drifts or in several feet 
of snow on the level. During the heavi 
est storm in 1898-9 winter the cars were 
kept running on the Hartford, Conn,— 
Middletown and Berlin Middletown 
lines long after the wain steam lines in 
the State were blocked, and the 
could have been held open through the 
entire storm if the cars had been kept 
running, frequently through the night, 
as was done ali day. 

All this seems to prove the effectiveness 
of this simple arrangement and to show 
that motor cars, when prop- 


lines 


erly equipped and frequent 
ly run, are much more effi 
cient in preventing 
blockades than an occasional 
train hauled by a 
powerful locomotive 

— ase oe —-- 


snow 


modern 


The Roentgen Rays as a 
Deptilatory, 


Dr. Neville Wood 
in The London Lancet, a case 
in which a considerable over- 
growth of hair on a woman's 


rem yrds, 


face was removed by apply- 
ing the Roentgen rays. There 


were ten sittings per week of 
ten minutes each, the face 
and neck being protected wit): 
a lead-foil mask, exeept where 
the rays were intended to act. 
The 
anti-cathode and the skin was 
between 6 and 7 inches. The 
eurrent of the primary coil 
was maintained at about five 
amperes, and the number of 
interruptions varied between 
250 and 300 per second. After 
fourteen exposures, it was no- 
ticed that the darker 
had lost some of their luster, 
and in a week's time there 
was an obvious lessening in 
their number. The hairs be 
came brittle and pale in color, 
with atrophie bulbs. There 
was a slight reddening of the 
skin during this period. After forty-five exposures, 
the whole of a very thick, downy and hairy growth 
had disappeared, except nine hairs, which remained 
at least a week after the total removal of the others, 
They were found, however, to be readily separated 
at the bulbs, being retained in position by a more 
superficial part of the root-sheath. After cessation 
of the treatment, only a few thick 
turned, and these were removed with the well-known 
process of destroying them by the electric needle. 
Dr. Wood is of the opinion that the treatment is 
neither disfiguring nor painful, and thinks that about 
twenty will clear the ground for the use of the electric 
needle, and that between thirty or forty exposures 
will probably result in permanent alopecia. 
—_ —> +e >a 

THE Baltimore and Ohio Railroad is to use electrical 
locomotives on a 17-mile grade up the Allegheny Moun- 
tains. They will assist the ordinary locomotives in 
pulling the heavy freight trains up the steep grade. 


distance between the 


hairs 


hairs had re 
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WSorrespondence. 


A Denial from “Wr. Maxim. 
To the Editor of the ScrIRNTIFIC AMERICAN : 

I have noticed in the daily papers many advertise- 
ments of liquid air. 

I have been consulted by the organizers of the 
Tripler Liquid Air Company concerniug the application 
of liquid air to the manufacture of explosives, and at 
their request wrote them a letter on the subject; but 
further than that, I bave not been consulted, and am 
in no way responsible for the ciaims for liquid air 


which are now being advertised. HupsOoN MAXIM. 
New York, Mareh 1, 1900. 
—_—_2+- 6 —————————_—__—__ 





A Contirmed Habit, 
To the Editor of the Screnrivic AMERICAN: 

Enclosed please find P. O. for a year’s subseription to 
the ScIENTIFIC AMERICAN commencing with the year. 
I have tried to do without it, but have come to the 
conclusion that itis impossible to lead a Christian life 
and hope for peace and advancement in life to come 
without subseribing for the SCIENTIFIC AMERICAN, I 

_ remember when it was first published, and a couple of 
years ago I saw No. 1, which was in strong contrast 
with what it is now LEWIS SWIFT, Director. 

Lowe Observatory, Echo Mountain, Cal., U. 8. A., 
January 18, 1900. 

TRANSPORTATION OF BUILDINGS BY WATER. 
Our illustration from a photograph shows an unusual, 
yet simple method of transporting buildings which oe- 
casionally is resorted to where great distances are in- 
volved. Moving a house by sea is so uncommon that 
when Dr. William A. Edwards bad his residence and 
barn taken from San Die 
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grees on either side of the sun, and having a breadth 
of ten degrees throughout its length. Throughout 
nineteen degrees of its length every portion of the re- 
gion will appear upon two separate plates. 

The satellites of Mars, Jupiter and Saturn all re- 
volve very nearly in the equatorial planes of their pri- 
maries, and in the same manner Mercury revolves 
very nearly in the equatorial plane of the sun, which 
is inclined about seven degrees to the plane of the 
ecliptic. It is, therefore, reasonable to suppose that 
bodies still uearer to the sun would revolve in the 
same plane. It so happens that the earth passes 
through this plane about one week after the date of 
the solar eclipse of next May, so that there is a strong 
probability that if an intermercarial planet exists, it 
will appear sowewhere upon the narrow line forming 
the projection of this plane upon the celestial sphere. 
It will be seen, therefore, that the date of this eclipse 
is especially favorable for the proposed search. 

We have very good evidence, from the visual obser- 
vations hitherto made, that no intermercurial planet 
brighter than the third or fourth magnitude exists. 
We possess no evidence whatever for or against the ex- 
istence of faiuter bodies in this region having sufficient 
size to be properly called planets. We are reasonably 
certain that the immediate vicinity of the sun is filled 
with countless bodies of such size as to be properly de- 
scribed as meteors. 

If we assume that at its average brightness, Mereury 
is of the first waguitude, and that the albedo of an in- 
termercurial plavet is the same as that of Mercury, we 
shall find that at. the distance of Mereury from the 
sun, a body of the eighth magnitude would be 120 
miles in diaweter. If its distance from the san was 
but one-half as great, its diameter would be 60 u:iles, 
and if but 6ne- quarter as great, or 9,000,000 miles, it 
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The Report of the Librarian of Congress, 

The report of Herbert Patuam, the new librarian of 
Congress, has just come to hand, and shows that the 
library is in excellent condition. The expenditures for 
the year ending June 30, 1899, was $159,854.81 ; there 
was $58,267 earned by the copyright business. The 
total expense of the copyright business was $40,272.38, 
leaving a vet balance of profit of $17,944. The care and 
maintenance of the building amounted to $86,395. The 
total foree, including the Superintendent of Buildings 
avd Grounds, consists of ninety-nine persons, The re- 
port of the librarian for the year ending July 30, 1898, 
contains an euumeration of the library with the fol- 
lowing totals : In the general collection there are 705,- 
122 books, in addition to 226,972 pawphlets. There are 
also 126,985 duplicate copyright deposits which cannot 
be considered as part of the collection proper. The ac- 
cessions during the year have been very gratifying ; 
the total on June 30, 1899, included 957,056 books aud 
pamphlets. 

During the period from September 1, 1898, to June 
30,1899, the additions to the manuscript department 
comprised 1,866 manuscripts. The superintendent of 
this department went to Porto Rico in search of manu- 
seript material, and incidentally of local imprints. The 
visit to San Juan resulted in trausferring tothe Library 
of Congress practically the entire accumulation of 
archives in the palace of the Governor-General. The 
shipment arrived in 220 cases. The wanuscript depart 
ment now contains many interesting rarities. During 
the year there were catalogued three volumes of Paul 
Jones’ papers, including 259 manuscripts, aud there 
have been calendared of the Washington papers 839 
manascripts. The numberof manuscripts in the de- 
partment is about 25,500 ; so far only 7,340 have been 
eatalozued. and only 1,604 have been calendared. Two 

employes from the Govern- 
ment printing office have 





go, Cal, across the bay on 
floats, a voyage of over a 
wile and a half, it attract 
ed much attention. 

The buildings were first 
moved to the shore close 
to the water's edge; then 
at high tide the floats 
shown in the illustration 
were floated as closely as 
possible to the buildings. 
At low tide the buildings 
were moved upon their 
floating foundations and 
at high water were easily 
floated and towed to their 
destination without diffi- 
culty or accident, the 
waters of the bay at the 
time being calm and 
smooth. . 

Operations of this char- 
acter have to be conducted 
under the most favorable 
conditions, ot herwisea NOVEL 
strong wind or heavy 
waves would greatly inter- 
fere with the suecess of the undertaking. Usually 
early in the morning is the time selected. 

— +0 oe : 

A Photographic Search for an Intermercurial 

Planet, 

It is a fact capable of demonstration, that the faint- 
ness of a star that may be photographed with a given 
instrument, against a bright background of sky de- 
pends, within certain limits, directly on the length of 
the focus of the lens, and is independent of its aperture. 

In the Harvard Observatory Annals, vol. xviii, p. 
104, it was shown that if the place in which to look for 
the Pole Star is known, that three minutes after it first 
becomes visible to the naked eye in the evening, the 
light of the sky in its immediate vicinity is of about 
the sume photographie intensity as that of the sky 
surrounding the sun at the time ofa total solar eclipse. 

Starting with these two fundamental facts, a series 
of experiments has been undertaken with a photo- 
graphie lens having an aperture of 3 inches, and a 
focal length of 11 feet 4 inches. The curves adopted 
were those employed in an ordinary landscape lens, 
aod it was found that the field was large enough to 
cover nine 8x 10 photographic plates arranged in three 
rows of three each. This result was only obtained, 
however, by attaching the plates to the interior of a 
concave surface of double curvature, and thus obtain- 
ing a carved field. 

By giving an exposure of one minute in the region of 
the pole, with this instrament, three minutes after the 
Pole Star first became visible, it was found that the 
light of the sky was sufficient to darken the plate ap- 
preciably, but not so mach as to prevent stars of the 
eighth magnitude appearing with sufficient intensity 
to be found by acareful search, in the large part of the 
field of view. 

Three similar lenses have now been ordered, and the 
sour will be placed upon one mounting, in such a man- 
ner a8 to photograph a region extending for sixteen de- 





been at work on the repair- 
ing of manuscripts. Seven 
hundred and fifty have 
been repaired and 36. vol- 
umes of the Loyalist pa- 
pers have been prepared 
for binding. Seven hun- 
dred and eighty of 1,049 
bound volumes are in need 
of rebinding, and there are 
210 packages of original 
manuscripts and 900 tran- 
scripts still unbound. The 
total number of maps and 
charts is 52,181, and the 
work of indexing the naps 
has progressed in spite of 
the inadequate forte. Va- 
rious bibliographies have 
been prepared or are in 
preparation, One of them 
will be a list of the maps 
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would be 30 miles in diameter. Judging by the analo- 
gous case of Jupiter, the existence of such a small 
planet is quite possible. 

Should such a body exist, and should it appear upon 
the plates, which it is proposed to expose somewhere 
in the State of Alabama, we should still be entirely at 
a loss to compute the orbit, or to determine the dis- 
tance of the body from the sun. If, however, other 
photographs of it should be obtained with a simiiar 
apparatus, in Spain or Algeria, we should then be en- 
abled to compute an approximate orbit, based on the 
assumption that it moved in a circular path. It might 
then be found again at the following eclipse, which 
occurs a year later, and a more accurate elliptical orbit 
could be computed for it. While it is desirable that 
the duplicate apparatus should also be furnished with 
four lenses, this is not necessary, and in case the planet 
should be found upon our plates, two lenses, one 
photographing the region on each side of the sun, 
would be all that would be necessary to independently 
make the discovery, and furnish the elements necessary 
to compute the circular orbit. It is in the hope of in- 
ducing some European observer to supply himself with 
this apparatus, that the present article has been 
written. 

The foregoing plan appears to be of sufficient im- 
portance to justifyaid fromthe observatory. Prep- 
arations have, therefore, been made to give it a care- 
ful trial, It is hoped that this early publication may 
permit similar observations to be made at a second 
station sufficiently distant to reduce the danger of fail- 
ure from clouds, and if an intermercurial planet should 
be found, to furnish an approximate determination of 
the form of its orbit. 

EDWARD C. PICKERING, Professor of Astronomy. 

Havard College Observatory, February 13, 1900. 

a 2 

AN important deposit of good lignite has been dis- 

covered in Russia. 


in the library of Congress 
relating to the Revolution- 
ary War, and a list of those 
relating to the city of Bos- 
ton. The larger list of maps relating to America 
in books now forms a docuwent of eighteen hundred 
typewritten pages, which will later be offered for 
publication under authority of Congress. The number 
of pieces of music now in the Department, including 
duplicates, amounts to 277,465. The total number of 
prints in the collection is now stated to be 70,823. The 
reading-room of the library has been frequented by 
121,270 persons, the largest number being on February 
4, 1899, when there were 962, and the smallest number 
on a half-holiday, when there were 41 readers. The 
number of books and periodicals supplied was 297,662. 
The reading-room for the blind is opened every day 
from nine to four, and from October to July there have 
been on each afternoon except Wednesdays readings, 
and on every Wednesday musical recitals. The read- 
ers and musicians are volunteers. During the year it 
has been visited by 31,000 persons, of which 7,025 have 
attended the readings and recitals. The number of 
blind in the District of Columbia is, of course, limited, 
so the importance of a library of this type lies not so 
much in the persons directly reached as in the demon- 
stration that it offers. The whole library is now in 
regular receipt of 3,641 periodicals. 


—_—>+-@->-<— 





Death of Leander J. MeCormick. 


Leander J. MeCormick, an inventor of harvesting 
machinery, died at Chicago, February 20. He was 
born in Virginia in 1819, and became associated 
with his father in the reaper manufactaring industry 
atan early age. In 1847, he engaged in the manufac- 
ture of reapers with his brother at Cincinnati, and in 
1848 went to Chicago where he superintended the 
manufacture of the machinery. He made many im- 
provements in the machine which made his family 
famous. In 1871, he presented an observatory to 
gether with a 24-inch refracting telescope to the Uni- 
versity of Virginia. 
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A CHEMICAL GROWTH, 
BY GUSTAVE MICHAUD, D.8c, 

A curious experiment which any one can perform at 
the cost of a few cents is herewith explained and repre- 
sented : 

Buy one ounce of liquid sodium amalgam, a sheet of 
aluminium costing a few cents, and about six inches of 
stout copper wire. With a file sharpen one end of the 
copper wire, so as to give it the shape of a pencil. Rub 
off the surface of the aluminium plate with a knife just 
before beginning the experiment. 

Dip the pointed end of the wire into the amalgam, 
and, after removing it covered with the liquid alloy, 
write or draw on the aluminium plate. Dip your wire 
into the amalgaim from time to time, just as if you were 
writing with pen andink. Never mind the fact that 
your ink isa metal. your peu a metal, your tablet a 
metal, and that your pen seems to write nothing but a 
few seratehes on your tablet. Finish your work and 
then watch and see what happens. 

The lines just traced by your pen will suddenly as- 
sume a dull, whitish tint, contrasting with the bright- 
ness of the metal. Then they will rise above the 
metallic surface at the rate of about one inch an 
hour. In less than five minutes your drawing will be 
in strong relief. You may wipe out the white sub- 
stance which has 
thus sprang from 
the metal, it will de- 
velop again with the 
same vigor, as would 
some. kind of mush 
room gifted with the 
rather abnormal 
property of thriving 
on metallic ground. 

These white forma- 
tions consists prin- 
cipally of alumina. 
The eause of their 
growth is the forma- 
tion of an amalgam 
of aluminium, in 
which that metal is 
ina molecular state 
altogether different 
from that in which 
it exists in its co- 
herent form. Al 
though mercury has 
less affinity for oxy 
gen than aluminium, 
as soon as an alloy 
of the two metals is 
made, aluminium 
loses its previous 
chemical inertia and 
undergoes a_ slow 
combustion, the pro- 
duet of which is 
alumina, 

Sodium plays no 
direct part in the 
reaction, yet with- 
out it, I found it 
difficult to get the 
mereury to adhere 
to the aluminium. 
Sodium facilitates 
also the adhesion of 
mercury to the cop- 
per wire. The best 
results are obtained in damp weather. If the air is 
dry at the moment of the experiment, results just as 
good will be obtained by breathing gently from time 
to time on the drawing, so as to slightly moisten the 
amalgam of aluminium. 

i + 
A FEAT IN HALF-TONE WORK. 

The editor is frequently supplied with good matter 
accompanied by such poor illustrations as to render 
the article, as a whole, unavailable for publication. In 
such cases he occasionally invokes the aid of the photo- 
engraver whose skill enables him to present a credita- 
ble half-tone from a poor photograph. A case in point 
is the article on the ** Chemical Growth ” found on this 
page. In this case the illustrations which present so 
satisfactory an appearance were made from the same 
negatives used for the illustrations accompanying this 
article. It can be seen in the annexed cuts, that the 
photograph was printed with the idea of bringing out 
to the best ‘advantage the words ‘‘ SCIENTIFIC AMERI- 
CAN” which illustrates the phenomenon described in 
the experiment, the face of the child and the other de- 
tails being sacrificed to this main feature. This illus- 
tration was prepared from the author’s photograph, 
and is a faithful reproduction of the original as it ap- 
peared when placed in the editor’s hands. To an em 
phatie “ that won't do” from the editor, the photo-en- 
graver answered by sending in the plates accompany- 
ing the article on the ‘Chemical Growth.” The de 
fects in the original photographs were due to the fact 
that the subject was unevenly lighted, producing too 


1.—A CHEMICAL GROWTH—FIVE MINUTES AFTER 
WRITING. 


3.—A FEAT IN HALF-TONE—THE ORIGINAL 
PHOTOGRAPH. 
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great contrast, in other words very extreme high 
lights on one side and correspondingly deep shadows 
on the other. In order to procure a plate that would 
be admissible to the columns of the paper it was neces- 
sary to overcome this defect by reducing the intensity 
of the light portions of the photograph and lighten- 
ing the portions in deep shadow. 

With his work thus mapped out for him the photo- 
engraver first procured the original negatives ; then 
by means of aniline coloring matter, which was put 
on the reverse or glass side of the negatives over the 
clear portions which produce in the photograph the 
deep shadows, he increased the actinie density of the 
negatives in their shadow portions and was thereby en- 
abled to produce prints in which there was less con- 
trast between light and shade, bringing out details 
that were entirely wissing in the dark portions of the 
original photographs. This operation caused the 
words *‘SCLENTIFIC AMERICAN” to fade away until 
they were too faint for reproduction. The parts of the 
original photos in which the aluminium plate with the 
raised letteriug were reproduced with the required 
depth of tone, were then cut out and neatly pasted 
over the sawe parts of the new photographs. Then 
the half-tones were made with the results shown. The 
results clearly justify the pains that were taken, and 








it will be of interest to those who have made a study of 
such work to know that the plate was not ** touched 
up” but that the hair of the little girl, the texture of 
the wall paper, and the fabric of the table cover are 
all brought out by manipulating the original negative 
in the wanner described and that the artist’s brush 
was not made use of except for the purpose of modify- 
ing the shadews of the negative. 





oo oe 
The Work of the Division of Botany of the 
Department of Agriculture, 

The Division of Botany of the Department of Agri- 
culture is performing a most valuable work. The many 
deaths of human beings and farm animals caused by 
poisonous plants justify continued work by the divi- 
sion. During the fiscal year ending June 30, 1899, 
67 cases of poisoning were investigated, 41 pertain- 
ing to wan and 26 to farm stock. The fatalities in- 
cluded over four thousand head of farm animals and at 
least twenty-one persons. The death rate of human 
beings in the United States from poisonous piants is 
twice as great as the average death rate in England 
from the same cause. This is unquestionably due toa 
lack of proper knowledge about poisonous plants. 
This is supplied by Bulletin No. 20 entit ‘ed “ Principal 

Poisonous Plants of the United States.” 

Under the authority of the law authorizing the Secre- 
tary of Agriculture to purchase seeds in the open mar- 
ket, test them at his discretion, to publish the result of 
the tests including ffre names of the dealers, several 
hundred tests were made and the delinquents were 


2.—HALF HOUR 


4.—ORIGINAL PHOTOGRAPH BEFORE MANIPULATION. 


155 


notified by letter, and it remains to be seen if they will 
mend their ways. Trial grounds for seeds are located 
at Kensington, Md. The work of seed and plant in- 
troduction has been attached to the division of botany 
in order to avoid wultiplicity of supervision. During 
the last year explorers have been sent to Russia to 
secure superior varieties of cereals resistant to cold, 
draft, and fungous diseases. A specialist has bee: 
sent to Japan to secure a variety of rice suitable f: 
cultivation under the new system developed in Suvuth- 
western Louisiana, in particular a high-milling quality 
as described in SCIENTIFIC AMERICAN SUPPLEMEN'I 
No. 1257. Another expert investigated the agriculture 


of the Mediterranean region and secured a stock of fig 
fertilizing insects for the Division of Entomology as is 
also described in SUPPLEMENT No, 1257. 
ited South America and other points. 

A testing garden has been secured on the Potomac 
flats, through the courtesy of the War Department, 
where observation may be had of plants introduced 


Others vis 


from foreign countries. There is wide-spread interest 
in the econowie plants of the tropics and in tropical agri 
culture. The botanist of the division is Frederick \ 
Coville, Esq. 

+? > — 

THE owner of a coal tract near Pittsburg is build 
ing a mwodel mining 
town with a view to 
supplying 3,000 
workmen with all 
possible benefits at a 
minimum of expense 
The houses wil! be 
built only of brick or 
stone, and will stand 
ona quarter-acre lot, 
with flower-beds and 
hedge in front. li is 
arranged that the 
houses shall be 
owned by the indi 
vidual miners when 
they can pay for 
them, and the min- 
ers are to run the 
Village 


and the stores are to 


theiselves, 
AFTER WRITING. 

be managed on the 
profit-sharing plan. 
Several mode! indus 
triai towns have been 
built, but they have 
always been wan 
aged on the paternal 
system which has 
usually ended in 
failure. 


The Current Sup- 
plement, 

The current Sup 
PLEMENT No. 1262 
has a number of arti 
cles of remarkable 
interest. “The Ar 
row Point Spear- 
heads of Prehistoric 
Times” is a brief re- 
view of a paper con- 
tributed by Prof. 
Thomas Wilson to 
the report of the United States National Museum. The 
‘Cruise of the *‘ Albatross’” is Prof. Agassiz’s third 
letter from the ** Albatross” to the Hon. George M. 
Bowers, United States Fish Commissioner of Fish and 
Fisheries. ‘‘ The Increasing Productiveness of Labor, 
the Result of Invention” is by Francis H. Richards. 
“Santa Ana Canal,” describes an important engi 
neering work and is fully illustrated. ‘Are Farther 
Experiments Needed for Determining the Atomic 
Weight of Oxygen” is by Prof. Edward W. Morley. 
* The Origination of Printing Types by Photographie 
Methods ” is by Thomas Bolas. ‘ Working Drawings 
of an Electric Cab” deals with the carriage portion of 
an electric carriage of the latest style. *‘* Pictures Pro- 
duced on Photographie Platesin the Dark” is by Prof 
William James Russell, Ph.D. 


Centents. 
(Lilustrated articles are marked with an asterisk.) 


Air, dissociation of 147 | Magnetic fleld, radio active ma 


Algol, new variable star in 148 | ter in* 

Ambulance, electric automo | Paintings, murai li 
bile* 148 | Patents, report of commissioner 
Beet sugar industry 147 of lat 
Bridge, Alexandre* 145, 149 | Patrol wagon, automobile’ 4 

Coal prodaction 148 | Production, hand and machine 
Consular reform lan compared la 
Cruiser “ Albany "* 132 | Rails, anchor for* 149 
Decimal instruments, French 148 | Roentgen rays as a depilatory 1s 
Electrical notes 151 | Science notes. 151 
Engineering notes 151 | Scientific American in Germany 
Horsefiesh in America iM and Austria BS 
Inventions exhibited at Paris, Snow fighting on third rail* ES 
protection of .. M6 | Stoveand furnace heating* law 
Kromskop, improved 146 | Torpedo practice* Ls 
Lakes, commerce of the Great.. 10 | Trees, California big 4 
. a 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements. 
COTTON-SEED PLANTER.—James P. Catpwett, 
Winusborough, 8. C. The machine is of that class em- 
ployed for planting cotton-seed at regular distances 
apart and in uniform quantities, so as to avoid the ne- 
cessity of chopping out the rows of cotton-plants after 
the plant has grown. The invention is an improvement 
upon a similar apparatus devised by the inventor and is 
80 constructed that the seed will be better agitated in the 
hopper and more positively fed to the seed«irop wheel. 
The seed-drop wheel is provided with integral pockets 
and with an improved means for locking pistons in 
the pockets, so that any number of pockets may be 
closed for any length of time. A single drive-belt 

actuates the stirrers and the seed-drop wheel, 





Bicycle-Appliiances, 

SUPPORT AND LOCKING-DEVICE FOR BICY- 
CLES.—Snanker Anos Baise, Bombay, India, This 
invention provides a very ingénions means for support- 
ing « bicycle when not in use and for locking it when 
thus supported. The invention furthermore provides a 
means for operating the supporting and locking mechan- 
ism antomaticaliy, It is claimed that the support can be 
applied to any bicycle without injaring the frame, The 
improvements can be profitably ased as a support for a 
bicycle indoors, as well as on the road. and thus dis- 
pense with a zpecial stand for the bicycle, The device 
can be easily removed and taken to pieces for necessary 


ropairs, 





Engineering-Improvements, | 

STEAM-BOILER.—Mavrice A. Cooks, Nashville, 
Teun. The boiler is of the porcupine type, and is com- 
posed of an outer and inner shel) joined at their lower 
ends to form an annelar water-«pace. A central tube 
closed at ite lower end depends from the top of the inner 
shell, the tabe being provided with radial tubes having 
horiz -ntal partitions cansing a more efficient circulation 
of the water. A retarn pipe leads from the bottom of 
the tube and extends outside of the shells; and an out 
going pipe leads from the annular spece between the 
shells, The boiler is cheap and is not liable to leakage 
due to expansion and contraction of ite parts, The por- 
cuptae tubes catch all the soot; and the flamts in passing 
among the tabes burn the soot, so that tubes need not 
be scraped. 





Mechanical Devices, 

DOOR-CLOSER.—J ames E. McF gery, Pueblo, Colo. 
The object of the invention is to provide a simple and 
inexpensive device which can be attached to any swing- 
door and which during the opening of the door, stores 
up sufficient power to close the door automatically. The 
device consists essentially of an incased wheel which is 
attached to the door and which winds up a spring as the 
door is opened, As the door is released, the relaxation 
of the spring will close the door 


AUTOMATIC STOP FOR MILLS.—ALexanper 8. 
Martin, Wiliard, Ga. The invention provides a device 
for stopping water mills when the supply of material 
to be ground rune out. A tripping-ehaft has one end 
movable transversely of the ehaft’s axis. A crank-arn. 
is mounted on the movable end. The power-shaft has 
an arm adapted to engage the crank-arm, when the 
tripping-ehaft is at one end of ite transverse movement. 
The tripping-ehaft and catch are connected; and a band 
or cord holds the tripping-sbaft away from the power- 
shaft. In the feed-hopper a band lies asa loop and is 
engaged by the grain flowing therethrough to hold 
the tripping-ehaft disengaged. When the grain ceases 
to flow, the grinding-mechanism is automatically stopped 
by the release of the tripping-shaft and the closing of 
the gate 

MANIFOLDING-MACHINE.—Cuartes Lourman, 
Brookiva, New York city. The inventor bas devised a 
simple and compact machine upon which bills, invoices, 
and other memoranda can be simaltaneonsly produced in 
triplicate upon a single sheet. The machine is so con- 
stracted that the fokied machine to be written upon can 
be quickly placed in position and removed without in- 
jary, and that the ribboo-carrying spools are readily ac- 
cessible and adjustable from the exterior. 

BOBBIN-MAKING MACHINE. — ALexanpger M, 
Garmonp and James Cricuton, 29 Rose Street, Dan- 
dee, Scotland. This invention is a mechine for making 
er forming bobbing from blanks or comparatively rough 
pieces of wood in a more #mple and expeditious manner 
than has hitherto been possible. The gist of the inven- 
tion ts found in suitacly assembling and arranging in 
one machine the neceseapy parts for boring and turning 
or similarly forming the bobbins at one operation or 
handling 

WIRE-FENCE MACHINE. —James K. Thoma, Win- 
field, Kane. The machine is provided with means for 
the independent manipulation of any one of the wires 
required in the construction of a fence and for the bear- 
ing engagement of the machine with a convenient fence- 
post. ©n the frame of the machine « winding apparatus 
ie moanted, connected with a clamp serving to engage 
and hawi the wire, The wire-reel is carried on the 
frame, permitting the wire to be paid ont as the machine 
advances along the fence-line. The clamp and winding 
devices serve to haul and stretch the wire. 





Rallway-Appliances, 

BRAKE.-Wuitaw F Trexier, Allentown, Penn. 
The brake is devigned for use opon ordinury vehicles a» 
well as upow railway and tramway cars, and is arranged 
to brake the retating part without much exertion op the 
part of the operator. A cable le wound several times 
abont the shaft; and on the shaft a brake-shoe, con- 
stracted of independent sections, is loosely mounted. 
The sections have epiral grooves on their peripheries, in 
which grooves the cable is secured. The sections are of 
auch nomber that some of them ‘will lie alongside of 
others when the cable ie wound on the shaft, whereby 
tension on the cable will bind the sections and force 
them laterally avainet each other. 

CAR-BRAKE.— Frank 8. Sxvrpen, Newbarg, N. Y 
The car-brake is provided with « wheel-shoe having a 
limited movement in a casing. A rail-shoe moves the 








wheel-shoe into frictional contact with the car-wheel. 
The rail-shoe is actuated to apply the wheel-shoe and is 
itself subsequently applied to the rail. A valved sand- 
ing-device is carried by the rail-shoe and is adapted to 
open when the rail-shoe moves toward the rail, 

FLAGSTAFF.—Groretr R. Ciirrorp, Vancouver, 
Canada. Fault has been found with the ordinary form 
of railway flag which is planted by workmen along the 
track, because the flag hangs in folds aroand the staff 
and does not lie ont in position to be clearly observed. 
To overcome this disadvantage, the inventor suspends 
the flag, being suspended, from an arm projecting later 
ally from the staff. When the flag is not in use the arm 
is permitted to fall down beside the staff. 





Miscellaneous Inventions. 
GARMENT-FORM.—Etta M. Scuraper, Seattle, 
Wash. The dress-former is made of a rubber cover 
which, when filled with air, conforms with the shape of 
the garment to be made. Upon the cover a restrainer or 
lining, made according to measurements, is fitted. When 
fully expanded, the cover causes the restrainer to assume 
the form desired, hence rendering it unnecessary to fit 
the garments upon the person. The former is collapsi- 

ble and takes up but little room when not in use. 
FRAMING-JOINT.—Epwarp E. Squires, Seattle, 
Wash, The framing-joint, for use in the making of 
doors and the like, has one member formed with a tenon 





is an improvement in tube-cutters for cutting off boiler- 
tubes. A hollow stock has near its outer end’a threaded 
bearing. Tong-like arms are pivoted within the stock at 
a point between their ends and have their outer ends 
provided with cutters arranged to operate when their 
inner ends are spread apart. A spreading-wedge oper- 
ates between the inner ends of the arms; and a shaft is 
threaded in the bearing of the stock and arranged to 
epread the arms, 

MACHINE FOR SORTING STEEL BALLS. —Friep- 
ricu Scuunk, Schweinfurt, Bavaria, Germany. Cracked 
and defective steel balle have hitherto been separated 


| from the good by means of a magnifying glass—a pro- 


cess most laborious and tedious. Sometimes the cracks 
are so fine that they cannot be detected even by the aid 
of the glass, so that often defective balls have been inad- 
vertently used in bicycle bearings. To obviate this diffi- 
culty, the inventor causes the baile to fall upon a steel 
ring surrounded by an adjustable barrier. The good 
balls will bound over the barrier, the bad balls will fall 
back. 

PAPER-HOLDER. — Henry Tenpick, Manitowoc, 
Wis. This device holds paper of various sizes, particu- 
larly paper used for wrapping packages in stores. The 
device can be slid in and out relatively to the counter to 
which it is attached, thus not only making it convenient 
for a salesman quickly and readily to secure any desired 
sheet of paper, bat keeping the paper clean and in good 
condition and preventing the waste which occurs when 


and with copings. The tenon is reduced at the base; | the paper is left loose or in piles on a counter. A cord- 


and the other member is formed with a longitudinal 


holder is used in connection with the device and also a 


groove shaped to correspond with the tenon and pro- | sponge-holder, so that the fingers can be moistened in 


vided with clamping-jaws at the outer sides of the 
groove. The jaws are adapted to lock over the tenon; 
and the copings are arranged to engage the clamping- 
jaws. 

ACETYLENE-GAS GENERATOR. — CHaries C. 
Srewart and Grorer C. Urpserarr, Hutchinson, 
Kans. This invention is an improved generator of that 
class in which the carbid is discharged in small quanti- 
ties into an excess of water. The apparatus comprises a 
water-sealed gasometer-bell and generator-tank into 
which the carbid is automatically discharged by mechan- 
ism operated by the rising and falling of the gasometer. 
The carbid-feeding device is provided with a feed-oper- 
ating lever actuated as the gasometer falls by an arm 
pivoted to the gasometer-bell. Stops limit the drop of 
the arm relatively to the bell; and a fixed stop engages 
the arm to check its fall and free it, as it is moved by the 
continued fall of the bell. 

ACETYLENE-GAS MACHINE.—James Watton, 
Phenicia, N.Y. The gas-machine bas a water-tank in 
which a generator-cylinder is vertically movable. A 
jacket is carried by and surrounds the cylinder. A dis- 
charge-pipe leads from the upper portion of the cylinder 
to a point near the lower end of the cylinder. Another 
discharge-pipe receives the gas from the first-named 
pipe; and a water-chamber in the lower portion of the 
water-tank receives the discharge of the last-named 
pipe. There are no pressure-actuated valves. An excess 
of gas-pressure is automatically relieved and discharged 
into the outer atmosphere. 

GASOMETER. — James Watton, Pheenicia, N. Y. 
This gasometer is provided with ingenious means for 
preventing an explosion when the pressure is exccasive. 
A stationary pipe extends upwardly from the top of the 
bell and has a port below ite closed end, When the bell 
rises above a predetermined height, the port is uncov- 
ered and the excess gas allowed to escape. When the 
pressure is relieved, the bell falls, and the port is cov- 
ered. The gasometer is particularly serviceable in 
acetylene. machines and is applicable to the generator de- 
scribed in the foregoing notice, patented by the same in. 
ventor, 

AUTOMATIC CUT-OFF AND FILTER —Manrcet- 
tus M. Hrrr, Loray, Va. The rain which first falls 
from a roof carries along with it much dirt, whereby it 
is rendered unfit for drinking. On a water-tank or re- 
ceptacle a pivoted cut-off is mounted and a filter is ar- 
ranged comprising inclined condactors. The interme- 
diate filter-section bas a discharge-slot in its bottom. 
The filter-section is counterbalanced by a water-recepta- 
cle also having a discharge-slot in ite bottom. The ap- 
paratus constitutes an efficient automatic cut-off for the 
first dirty-water and an equally efficient filter for the 
clean water following the first wash. The device re- 
adjarts itself automatically after every operation. 

GRATE FOR ZINC.FURNACES.—Joun D. James, 
Pulaski, Va. The inventor has provided a new form of 
grate-bar and devised a method of operation, which not 
only relieves the workmen from the influence of the 
heat, but aleo eo changes the nature of the clinkers that 
they are no longer bard and vitreous, but are maintained 
in the spongy, frangible nature in which thoy are form- 
ed, They are hence easily disintegrated and removed. 
The grate is constantly eaffused on its upper surface 
with a rapidly-evaporating film or epray of water, the 
influence of which extends in the form of a spray to a 
lower etratam of coke and the clinkers. A great reduc- 
tion of temperatare is obtained; and the clinkers are 
changed as described. 

WAGON-BRAKE.—Septiuvs T. WittiaMms, Beaver 
Dam, Ky. A brake-bar is arranged to rotate upon its 
axis and is connected with a fixed part of the wagon- 
frame by a rope or chain in such a manner that upon 
rotating the bar, the chain is wound up and the bar 
thereby brought into contact with the wheel. The par- 
tienlar form of brake devised by the inventor relieves 
the hounds and coupling-pole of all strain, in which im- 
portant respect the invention differs from others of like 
nature. 

CARTRIDGE-BELT. —Dr. Epwarp T. Gipson, U. 8. 
A., Fort Meade,S. D. In the cartridge-beltsa, of the kind 
now in use in our army, the web tubes when new retain 
the cartridges fairly weil; bat soon they expand, and the 
cartridges are no longer securely held. The new style 
of cartridge, by constant removal and replacement, 
hastens this expansion more than the old style, To 
avoid the necessity of modifying ali the belts now in 
use, Dr. Gibson has devised a simple wire frame which 
can be attached to the belt and which holds the car- 
tridge in place. No special instruments are required; 
any soldier can apply the holder to his belt. 

TUBE OR FLUE-CUTTER.—Istpor J. B. Hanten 
and Jous J. Knanz, Watertown, 3. D. This invention 


| 





order more firmly to grasp the paper. 

COPYING-PRESS. — Atserto PosLeTe Y GARIN, 
Salamanca, Chile. This invention provides a contriv- 
ance which will enable the operator to exert a uniform 
pressure, so as to secure a perfect copy. The inventor 
inserts a wedge-shaped, pneumatic cushion between the 
leaves of a book, which cushion receives and tranemite 
the applied p Au in the size of the 
surface to which the pressure is to be applied will neces- 
sitate only an increase in the dimensions of the cushion, 
but will not necessitate an increase in the pressure to be 
applied, since the pressure is transmitted undiminished 
to all parts of the cushion, whatever its size. 


GAME-APPARATUS.-—Josgsrn H. Exier, Lexing- 

ton, Ohio, The apparatus is an attachment for pool- 
tables, and the game to be played is in the nature of 
bagatelle. In playing the game a cue is used. A large 
measure of skill is involved, since cushion-shots must be 
made. 
*. BASKET FOR PACKING FRUIT.— Avett B, Cut- 
ver, Westfield, N. Y. In this basket the usual cover 
hooks or wires are dispensed with ; and the handle is so 
placed with relation to the body and the cover, and the 
cover 1s so related to the handle, that one will serve as a 
lock to the other, The handle can be sprung without a 
tendency to loosen its fastenings and without detriment to 
the body of the basket. When the handle is depressed 
or sprung, the cover will be released so that it can be 
partially or wholly removed, enabling the fruit w be 
conveniently inspected. 

TRACE-HOLDER FOR SINGLETREES.—Law- 
RENCE M. Campavu, 123 E. Congress Street, Detroit, 
Mich. The singletree is provided with a recess designed 
to receive the trace, which recess, when the singleteee is 
passed through the eye of the trace, ix covered by the 
holder. When the holder is carried to retaining position, 
the recess is exposed and automatically receives the trace. 
By this means a double hold is provided for the trace, 
the recess and the holding device coacting to retain the 
trace in position. 

SNAP-HOOK.—Jacos E. Vannore, Lakota, N. D. 
The invention provides a simple form of snap-hook, 
which can be used in connection with harness to attach 
the driving-reins or a hitching-strap to the rings of a 
bridie-bit. The snap-hook is constructed so that no 
spriugs are necessary and so that the snap automatically 
locks and does not accidentally unlock while in use. 


SCAFFOLD OR PORTABLE TRESTLE.—Tuomas 
Mine, Sandon, British Columbia, Canada. This exten- 
sion or adjustable scaffold is designed for the use of car- 
penters, plasterers, bricklayers, and other house mechan- 
ics. The scaffold is adapted for adjustment, and hence for 
extension or contraction vertically and horizontally. A 
special feature of the invention is the adaptation of the 
parts of the trestle for detachment ; another is the pro- 
vision and pecaliar construction of metal castings for 
holding and c ting the various wooden portions or 
bars composing the frame proper of the scaffold or 
trestle. Special castings hold the planks laid on the 
scaffold or tresie. 


CLOAK OR SKIRT RACK.—Apotru Greenspan, 
Bowling Green, Ky. The display rack is designed to 
display coats, cloaks or skirts, and is extensible, laterally 
80 as to accommodate garments of all ordinary sizes, 
The cloaks and skirts are hung on a rotary frame secured 
to opposing stub-spindles. with which disks turn, The 
disks are spring-pressed into engagement with the 
standard, so ax to lock the frame. 

APPARATUS FOR USE IN WRITING.—Bengamin 
F. Rosinson, Margaret, W. Va. This invention pro- 
vides means by which motions of large scope can be re- 
dnced so that the muscles can have a large movement or 
sweep in forming the letters or characters, the letters or 
characters being inscribed on a reduced scale. The in- 
ventor believes that motions of large scope are more 
conducive to muscular development and general health 
than more delicate motions. 


ACETYLENE-GAS MACHINE.—Cuart.es E. Ross, 
Lincoln, Neb. The machine can be used for both port- 
able and stationary lighting, in which the weight of the 
water is used to keep a sufficient pressure on the gas and 
atitomatically moisten the carbid to maintain a proper. 
volume of gas. The machine is very simple and is not 
provided with any derangeable automatic valves or 
levers, 

CHOKE-BORE FORMING DEVICE.—A.rrep G. 
Apetman, Boise, Idaho, ‘The device is intended to ve 
used by gunsmiths for all gaves of breech-loading guns 
in which the “choke ” has been shot ont or become 
what is termed “ scatter-gun.” No metal is removed 
from the barrel, as with inside boring tools. The device 
is especially applicable to guns chemically-treated to 














prevent rusting. The device is portable, and is adjust- 
able to all gages and lengths of breech-loading barrels. 





Designs. 

HOOK.—James B. Canourx, Newark, N. J. The 

hook is designed to be used in connection with hosiery 
and is characterized by the cheapness and 
simplicity of its construction. 

PAPER-BOX BLANK.—Geones A. Corean, Brook- 
lyn, New York city. When folded this blank forms a 
box which is exceptionally strong and durable. 

NETTING.—Sotomon M. Biocn, Manhattan, New 
York city. The netting isa veil for ladies, embellished 
by cob-web ornaments. 

GAME-BOARD.—James A. Varnnom, Boston, Maxs., 
and Atsert C. Warren, New London, Conn. Within 
the octagon board is arranged a border forming a cross ; 
and in the cross are a namber of squares alternating 
in color ; while perforations are located at the corners of 
the squares. 

Nors.—Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 





NEW BOOKS ETC. 


ESTIMATING FRAME AND Brick Housks. 
By F. T. Hodgson. New York: David 
iliams Company. 1899. i6mo., 

Pp. 147. Price $1. 


An eminently practical book for the builder. The 
author writes with authority and he shows an apprecia- 
tion of precisely the information desired by builders and 
young architects. 


CONSUMPTION AND CHRONIC DISEASES. 
By Emmet Densmore, M.D. Brook- 
lyn: The Stillman Publishing Com- 
ores. 1899. 160. Pp. 198. Price 


The present volume Ceals with a bygienic cure at pa- 
tient’s home of incipient and advanced cases. It is a 
popular exposition of the “ open-air treatment” with 
latest developments and improvements, The method 
seems to be a common sense one although we cannot pro- 
nounce upon the merits of medica! treatments. 


THE PRACTICAL ENGINEER POCKET 
Book FoR 1900. Manchester, Eng- 
land. 1900. 24mo. Pp. 438. Full 
leather, gilt. Price 60 cents. 


We have already commented upon the cheapness of 
English pocket books for engineers. The one before us 
is an admirable book and will be useful in any office or 
drawing-room where calculations are being carried on. 
The tables are of special value to mechanical engineers 
and their seiection is admirable, 


MULHALL-HARPER COMPARATIVE STA- 
TISTICAL TABLES AND CHARTS OF 
THE COMMERCE OF THK WORLD. 
Com by William Harper. Phila- 
delphia : Commercial Museum. 1899, 
Tables and colored plates. 

The Chief of the Bureau of Information of the Phila- 
delphia Commercial Museum has compiled a very signifi- 
cant series of tables accompanied by graphic representa- 
tions which show in an adequate and easily understood 
manner the wonderful growth of the commerce of the 
world for the last seveuty years. The commerce of the 
United States naturally receives full attention. 


THE GENESIS OF PETROLEUM AND 
ASPHALTUM IN CALIFORNIA. By A, 
8. Cooper, State Geologist. Sacra- 
mento. 1899. Pp, 89. 

An excellent discussion of this subject by a competent 
authority. 

POPULAR STAIRBUILDER AND CARPEN- 
TER’s HAND Book. By William 
Peoples. New York: David Williams 
Company. 16mo. Ip. 260, 52 plates, 
fullleather. Price $2.50. 

It embraces carpenter's and stairbuilder’s geometry, 
problems. conic sections, cylindric sections as applied in 
the construction of the wreath-post of hand-rail, rules 
for the measurements of surfaces, the construction of 
ladders, box stairs, roofing, ete, It is a useful book and 
the form is compact. 


THE CoRNICE WORKERS’ MANUAL... By 
Sidney P. Johnston. Chicago: The 
Awmerican Artisan, 1900. 12mo. Pp. 
234. Price $3.50. 

Any volume on metal plate work which will tend to 
economize the labor of the worker in sheet metal will, 
we are sure, be appreciated by all practical men. The 
work before us is thoroughly adapted for its purpose. 
Some of the illustrations might have been on a larger 
acale ae at present the figures are very trying to the eyes. 


WILLIAMS’ PoRTFOUIO OF PLANS. De- 
signed and published by Charlies H. 
| ame Architect, Pardeville, 

8. 


Corn TRADE AND OPTIONS MARKET 
CONSIDERED IN RELATION TO SOCIAL 
Economic PRoBLEMs. By F. Ham- 
mesfahr. New York: G. E. Stechert. 
1899. Pp. 106. Price 50 cents. 


HOUSES FOR THE COUNTRY AND SUBURB. 
By William Dewsnap, 150 Nassau 
Street, New York, Quarto. Pp. 36. 
Price $1. 


CompounD Enernks. By James Tribe. 
ine, Wis. 1899. 18mo. Pp. 187. 
Full leather, flexible. Price $1.50. 


The principal portion of this treatise first appeared at 
various times in a technical paper and the articles were 
received with co much favor that the author has collected 
them and has added to and revised the matter so as to 
make a valuable little book dealing in an eminently prac- 
tical way with a rather difficult subject. The explana- 
tions are very practical and the higher mathematics are 
eschewed, 
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Chicago. Catalogue free. 
For mining engines. J. 8. Mundy, Newark, N. J 
“U.S.” Metal Polish. 8 jes free. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
Metal Novelties wanted. Bliss Metal Co., Prov., R. 1. 
Gear Cutting of every description accurately done. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 
Ferracute Machine Co., Bridgeton. N.J., U.8.A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 
rhe celebrated “ Hornsby-Akroyd” Patent Safety Oii 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 138th Street, New York. 


Marine Iron Works. 
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The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, $#& Munn & Co.. publishers, 361 Broadway, N. Y. 


a” Send for new and compiete catalogue of Scientitic 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TU CORRESPONDENTS. 


Names and Address must accompany al) letter: 
or no attention will be paid thereto. This is for ow 
information and not for publication. 

Weterences t former articices or answers should 
give aate of paper ana page or number of question. 

tnquiries not anewerea in reasonable time should 
de repeated ; correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor ‘o re reply to ail either by letter 
or in this Gepartment. cach must take his warn 

Buyers wishing to pure » any articie not advertised 
in our columns wil) be furnishea with addresses of 
houses nanufacturing or carrying the same. 

Special Written Information on maters of 

rsonal rather geveral interest cannot be 
xpected without remuner ition. 

Sclemtitic American Supplements referreo 
to may de had at the office. /’mee 10 cents each. 

Books referred to promptly supplied on receipt of 


price. 
“Minerals sent for examination should be distinctly 
markeo or labelea. 











(7833) J. P. O. writes: I am about to 
construct a motor and battery about 4 horse power. 
Would you please give me some instractions? A, If you 
wish to build a motor and battery, yon should find the 
plans of the sort of machine you want, study these thor- 
oughly and follow them carefully. Do not change them 
in any way. You cannot improve them, and any change 
you may make will be for the worse. We can recom- 
mend the motor and battery described in Parkhurst's 
** Motor Building for Amateurs,” which we can furnish 
you for $1 by mail. 


(7834) J. 8S. C. asks: 1. In making the 
induction coil in SupPLemENT, No. 160, where can I get 
the vulcanite cylinder or the vuleanite to make it with ? 
A. Vulcanite can be purchased at any electrical supply 
store. Ask for hard rubber, The copper bars are of 
half their real size in the drawings. They may be of 
almost any size if stiff enough to close it tightly against 
the commutator. 2. How large do the copper bars 
L M have to be, and will it work without the commutator 
and the condenser ? If so, how differently will it have 
to be made ? A. A commutator is very desirable in order 
to reverse the current. A condenser is necessary if you 
wish the coil to give any spark. 3. Where can I get the 
Grenet battery cells for it? A. You do not need Grenet 
cells, a bichromate cell, such as is described in Suprix- 
ment, No, 78, price 10 cents, will be better than the old 
Grenet. Both use the same muterials, 


(7835) W. E. G. writes: I read of a prep- 
aration for mildew-proofing sails and think it was in 
one of the Screntiric AMERICANS. Can you advise me 
which one it was in, also if it discolors the sail in any 
way. A. Saturate the cloth in a hot solution of soap (14 
pound to a gallon of water); wring out and digest it for 
twelve hours ia solation of 4 pound alum to 1 gallon 
of water. Treatment with strong aqueous solution of 
alum or lead acetate answers very well, 


(7836) T. B. asks: What horse power en- 
xine will it require to melt a piece of iron weighing 10 
pounds by electricity and the use of electrodes. say in 
two or three minutes time ? This is merely an example. 
If it conid not be cope in that time give me your best 
lea’? A Theoretically about 40 horse power would be 
required if there were no loss of heat at all. We cannot 
tell any nearer than that since it is not stated in what 
shape the iron is nor what its resistance is. Practically 
more than this should be provided, since loss by radia- 
tion will be considered, 

(7837) W. P. R. asks: Would there be 
any sound if there were no ears to hear it’ A. The 
word “sound * has two senses. One is the sensation in 
the ear which produces hearing. In this sense there is no 
sound where there is no ear. The other sense is the reg- 
ular vibration of matter which would produce a sensa- 
tion in an ear, This existe whether there is an ear to re 
ceive itor not. The word is thus used for both the 
cause and its effect on the senses of man. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


FEBRUARY 27, 1900. 
AND EACH BEARING THAT DATE. 





| See note at end of list about copies of these patents. | 





Acid, acaey! sattert ap, ¥ Hg@menn SdCapn ens onssh 44.0 
- OB. TE, BOROEE . 0 ccccecccccceccee 
Agricultural implement, We 'T. Mi. Branhemer 
eats 644.318 
Air compressor, marine, J. F. Place............. 644,088, 
Air meter, 8. L. Ter: OOOO OLS 44 40 
Air or other liquid ence. yonepenmse | for bolding 
arog ne | liquid, O. P. Ostergren............. 644,250 
" Overfiow alarm. 
Animal trap, 5 5 | ~ athederentahomemallll 644,377 





Scientific American. 






Ash or garbage reseptasie, @. Qi Wisc ccevccssve 

AMDds, F. GC. PEGMGA. .....0cccccccvecsess 

Axle, A. O. Glore.. . 

Axle and wheel, J. 8 ‘Durning... ecanse 

SER ee Be Ginn > chnddocungndbccnaceccaxecends 
frame catch, B. vom Eigen. .............-..++ 
a Mie MIND... ccdtemesconcce adbGiscccecupss 

Ce I ia a dec ctine 

Band Satter and — a N. Peterson. . 

Re GE is Ui Dana cennghsvhsdvesestsecoas a 

Batteries, anudnetare A lead pyroxid and its 


application to electrical storage, H. Beckmann 
Battery connecting plate, storage, H. G. Osburn. 
SOGEIONE, BE. TE, GUGEEO.....cccccce sccccccseccecases 
Bearing, ball, C. EK. Gates. 
oe dispensing apparatus attachment, W. Hand- 
Bell, bicycle 
Belt. apparel, M. Koch.............-.--..---.+se+000. 
Bending and ener’ machine, M. L. Key 
Bevel mitering attachment, Ww. Danielson 
Bevel edges, device for cutting, G. H. Whaple.. 
Bicycle carousel, T. B. Tinne 
— driving gear mechanism, G. W. Deafen- 





Bicycie support, W. H. Hart, Jr 
Bicycle supporter, H, R. On = 
Binder, temporary, C. H. ¢ 
Binder, temporary, J. EF. Wasawort, : 
Blackboard rubber, M. House 
Blotting or other sheets upon desks, etc. 
olding corners of, W. Cutting... 
See Water tube boiler. 





desks, ete., » device 
e340 | 





O'S AF Ser ae 
oiler signal apparatus, W. B. Lowe, Jr. . 

Boiler top hanger. steam, K. Metcalf 

Bone black peneet. = Eiircest= sessasee 
NG Oe Eo ncennedconninensnenescasennsethe 
Book stppeort end ¢ Ath ‘rest, J. B. M. Winbarn.. 
Boot or shoe cushionin 


device, E. H. Dunbar.. 
Boot or shoe, laced, C. Balcom.. : 
Bottie filling machine, J. G. Warren. 
Bottle, non-refillable, 7 g. Caraher 
Bottle, non-refillable, . 
Bottle sprinkler, ©, F. uta” . 
Bowling alley, C. W. Crawford... 
ox. See Office door message box. 
Box, D. B. McePherscn..... jocus 
Box covering machine, G. W. Glazier. 
Brake. See Car brake. Fiuid pressure brake. 
Vehicle brake. 
Brake beam. E. B. W gehburn bestnbtnéas ves 
Brick making plant. C. Jones... idee we 
Bridge, baseule lift, J. P. eae 






Brush, wire, EK. KE. Rice.. 
Buckle, G 4 Bates sbi eéetinpdewaianectiude 
Buekle, C. Rasescan ob etsiedalpiec ss conten 





Bugyy SS apron, Brier & 

Burglar alarm. P. B. Cornick 

Burner. See Vapor burner. 

Button, -—& bn: d. 2 Brigns. 

Cabinet, spice. P. J. Mallu 

Can. See Force can. 

Canceling and postmarking meckine, stamp, J. 
» Laster... 

‘ap, apparel, Vendig & Schiff... 

‘ar body bolster, M. B. Schaffer 

ar brake, H. 8. Goaughnour 

‘ar orake, A. C. Peterson... . 

Car braking mec — J. ¥. Me Elroy.. 

Car couphng, . Brownfield 

Car coupling, c o. Parsons.. 

Car coupling. J. seeeres adbe 

Car door, grain, 3. W. Neall 

Car draft rigging, - & “Washibara 

Car, dumping, J. 

Car aed bolt, — -y Waiermann & Ben- 





. 


© 
a 
Cc 
t 





ne 
Car a gates, fastening for pit, J. H. ‘Brown et al 
Car hghting system, J. wa Creveling 
Car motor, H. J. aeenee.. 
Car seat, H. Meier... 
( af cubasast and supply, L. Schneider, 
r ; 








Card case, L. Rosenthal. 
Carpet sanenahen, tacker, and t 
Greenawalt 
Carriage, A. G. O'Farrell. . 
Cartridge rimming and crimpin 
Blakeman 








device, 





Case. See Bookcase. Card case. Chart case. 
Cigar case. Egg case. Shipping and storing 
case. 


Cash register, L. S. Scott...............ceseccaee os 
Casting apparatus, metal, J. “W. Harrison 
Cement troughs, adjustable mold for, J. Bol 
Center gage. W. Johnson.... , 
( a and paraliel rule, combined, G. Me os 
ull 
Chain, curbing meee. J.W. 
Chair. aw Barber chai 
Cc hair, w. Dromgol 
Chart case, Aw. 8. Osborn 
Chocolate making apparatus, L. B. Lehmann 
Churn, E. B. Everly. 
Churu, R. RB. Stone 
i igar leveck and as machine, combined, 
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cs Lathes 
| FOR FINE, ACCURATE WORK 
' Send for Catalogue B. 
SENECA FALLS MPG. CO. 
095 Water 
Seneca Falls, N.Y., U.S.A. 
AMERICAN PATENTS.— AN IUNTER- 
esting and valuable table showing the number of patents 
ranted tor the various s upon which petitions 
ave been filed from the Sesinning down to ber 
|S. 8%. Contained In SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 1002. Price 10 cents. To be had at 
| this office and from al) newsdealers, 














Ghar Game, FW. BEAROGRO. 0.0.0 cccvececccsccrcsessese: ce 44 455 
Cigar rolling mac chimes. device for driving bunches 
toward tip shapers in, C. Schults.......... 216 | 
Cc teas rumens | machines, wrapping shaper for, C. B. on 
Circuit ~ troller, alternating current, E. J. “Berg O44 051 
Clam» ee Cloth clamp. Mail crane clamp 
Clot: » pas emee, mqetiners, R. P. Winsor. 644.548 
Clothes ‘> holder, J. iirpacdnes ehegupe ap ah . M427 
Clothes * , wire, J. G. y+ padnodbecceestves . 
Clothes + ringer, C. ea 4M 
Cluteb, friction, G. W. Coffield...................66 44061 
Cue. SORNERO, Be Pe DWE. - cpscccscccscccscesescs 644.452 
Coal and slate separator, M. J. Kerrigan........... 4.107 
Coin intet for slot machines, safety, J. Schwartz.. 644,336 
Coin operated machines, escapement senate 
mechanism for, J. L. Wilson............. 644.300 
Coin operated mec hanism, d. p WwW ilson. ~ 644,589 
Coke over, regenerative, F. . Schniewind. .. bry win 
CRS GH, Dis, Mee occ cilbcccsagpecncsccessd M4055 
( om ~ specimens to —~ eg cards, ‘machine for at- 
aching, C. D. Bradt... ..... 0.6.0.6. 0cs00es .. 644,598 
« vombustion, apparatus: for producing, P. a 
Mwee  pecvsvececccccccecstahnodoveseees cet 
Concentrator, G. Gates... ccccuhabe® conaens bh io 
Controversial device, KE. Dunn..................... 644,006 
Cooler, § ater cooler. 
Cork for packing, treating, S. W. Harvey. . . HITZ 
Cork puller, C. Morgan. . . 644,088 
Corn husking and fodder preparing machine, ° 
WE Be vdnae acnns étedeinstw ih Gs cage+e odaeee . 4 
Corn shelling machine, C. D. Prindle....... ....... oe 4 Ss 
Corn shock binding device, W. L. sachet te coneee C44,118 
Corner fastening, W. C. Waltom................++++ OM. dsl 
Cotton elevator and gm feener, 8. D. Murr rray... . HASR | 
Cotton fan attachment, seed, T. J. Overstreet... 644. Ms 
Cotton gin, A. D. Thomas . » 644,155 
Cotton gin safety attachment, A. D. Thomas...... 644,156 
Cotton picking machine. Belt 644 M4 | 
Couch hid operating mec haniam, box, J. T. Seng... 644,337 | 
Coupling. See Car coupling. Hay loader coup!- | 
ing. Pipe coupe, Thill coupling. 
Cream separctor, C. Johnson..... 644.519 
Crucible farnace, R. Baumann. 644,270 
Cuff holder and button, combined, D. & M. Keic h- 
blum nae erh 
Cultivator ‘planting attac hment, J. C. Weddie.... 644,508 
Curling iron heater. . Da 4 . G4 285 
Currents, and vice versa. apparatus for convert- 
ing qnernstng into continuous, Hutin & Le- F 
DUENUND. nes 00st nr chso ie <asabeedkcscasteqoosoum . 4458 
Curtain pole. A. 8. Venen............... ~ -» O41 
Curtain roller fixture, adjustable. T. Craddock... 644,501 
Curtains, roller bluds, etc., removable rod ped 
5 a RRB a 644358 
Cuspidor, fountain, G. B. Haycock. noatihnabin > 644,355 


Cutter. See Bund cutter. 
Cutter bar, W. H. Hodges 
Cutter head, 8. Harrington 
Cycle pedal, H. 5. Halford aos 
Dehorning implement. J. D. Decelle.........-. - 
Delinting machine. W. 8. Cannaday.. ‘ 
Desk, school, W. T. De 

vesulfurizing furnace, gy thy ayer. 








drawer pee. E. Mertens 

proder, W. BD. GROSS. .« cesue. -ocnee-cnccse ss cosecsace 

Dredging and excavating Sane etna 
Jordan....... on J 


“ ‘4 





driving and bra 38.0 pel 
rying a i. GUIDE, « cath -beegbeseccsce 
yrying Savies. | fabric, L. EK. H. Sherwood. notteait ad 


ye. black, P. Julius... 
Jye, black disazo, Bernthsen & Julius. 
Dye, black disazo, P. Julius..644.238, 644, 
Ive, black polyazo, J. Herbabny 
dye, black trisazo. J. Herbabny 
dye, black trisazo, Schraube & ichieicher.. 
ve from chloramidopi, 201, disazo, P. Juli 
Dye from stilbene, disax ©. Ris 

dye, yellow, C. Schraube 
Dyes, making yellow basic, Julius & Reess.. 
— ~~ coils, means for manufacturi 
Graba 


rez one. W. 1 Gallas 








ve 
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* Gadcees 














disinfecting device, C. E. , 644,104 
isplay stand, KR. I Henley sate seed. ootsone cceiibe 5 64s 4 UT 
draft equalizer, &. Th sthe one -« .006nessesiées . 44.200 
draft equalizer, W. M. Wunderlich 
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TOOLS SUPPLIES 





is easiest gained by a careful study of the 
line which you wish to pursue. Don’t stop 
work, but study “after hours” and we 
guarantee to fit you to succeed through our 
thorough course of 


EDUCATION BY MAIL 
in Electrical, Mechanical, Steam, Mining 
and Civil Engineering; Metallurgy, Art, 
Architecture, Practical Newspaper Work, 
English Branches, hy, hi 
Design and Mechanical Drawing. Low price; 
easy terms. Mention subjects interested in 
when writing to 
THE UNITED CORRESPONDENCE SCHOOLS, 
154-158 Fifth Av., New York, for catalogue No. 33. 


Walworth’s Che 
Solid 
Die Plate 


t®™ Price List on application to 
WatwortH Manuracturine Co., 
128 TO 136 FEDERAL STREET, BOSTON, Mass. 
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ueen's Patent ‘Triple Plate” 
oepler-Holtz Electrical f Machine. 


be used at all 
=a 


times of year ano in 
os —— of weather. 
from $25 


to ieee Circular 
on application. We 
ca a complete line 
lectrical and 

Instruments 

Apparatus. 
QUEEN & CO.., Inc 
1010 Chestnut St. 

Philadelphia, Pa. 


© The Pratt & Whitney Co. 


| Have i in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive prices. 
(3 Send for particulars. 
HARTFORD, CONN. 
































1 Franklin St. Burrsto: Cor. Seneca and Wells Sts. 
CHIcaco: #2 and 44 deuce Clinton St. 





CuNSMITHS, TOOL 
Makers, Experi- 
MENTAL ano REPAIR 
WORK, Etc. 

Send for [lus. Catalog. 
W.F. & Jno. Barnes Co. 
1999 Ruby Street, 

Roc KFORD, i L. 


Models 7" ASSES ry 
Experimental Work 


Inventions Developed. Special Machinery. | 
E. Vv. BAILLARD, 106 Liberty Street, New York. 


THE OBER LATHES 


For Turning Axe, Adze, Pick, | 
Sledge, Hatchet, Hammer, Au- 
ger, File, Knife and Chisel Han- |} 
dies, W hiffletrees, Yokes, Spokes, 
Porch Spindles, Stair Ba) usters, 
Table and Chair Legs and other 
irregular work. 

S@™ Send for Circular A. | 


The Ober Mfg. Co.. 10 Bell St., Chagrin Falls, 0., U.S.A. 
PERFECT - PUMP - - POWER. 


is attained only in the 
—— ROTARY PUMPS 
are mechanical 

4 and durable. Wil 
pump hot or cold fluid, 
thin or thick. Requires 
skilled mechanic Most 
er at least cost. All parts 
= le. Made of 
ron, steel or bronze. Can be 
driven amt belt, oy 4 <= en- 























attachment. Catalogue fre 
ABER PUMP CO.. 32 Wells St, “Bultlalo, NY. U.S.A. 


HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur’s 'se.—The utilization of 110 voit 
electric circuits for small furnace By N. Monroe 
valuable article is accompanied by de- 


Hopkins. This 
tailed wernsng drawings on a large scale, and the fur- 
be mode by an. cmatour who is versed in the 


nace can 
use of tools. This article is contained in Srigestesc 
AMERICAN overs. EMENT, No. 118%. Price 10 cen 

For sale Aa. LUNN & £0. ‘nl Broadway, New York ci city, 
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Berkefeld Filter 


ves ee flow of pure 
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in lespe. 
ylinder is made eof flufusoria 
retains all minute bereasily re impu- 


B, ©. COOPOR os nsec cess ccces ccsscoccasveresnesews M44 
Limb suspender, artificial. J. F. Rowley (44,44 

| Linotype machine, O. Mergenthaler 44.968 
Linotype machine mold block. P. C, Jaw iess.. 644.555 
Liquid cooling apparatus, W. BK. MeKa thd A 


197 


Electric cooutin, vestatencs switeh for, Holmes 
& Broadben 


ats y a “automatic controiier for, 
A. Christensen. ... 
Electric contact apparatus, ‘é @. H 


eee t 
uv. von 


ohler 
Electric machines, means for ‘Tequlating, | Ww. a. 
Cooley 
Electric meter, G. ‘Hookham. odvis 
Klectric recuperator, Hutin & ‘Leblanc. ae 
Meurer circuits, automatic gravity cut out for, 
NEN cbh0s5 es 0a sr evies 
mieativend circuits, fotecins apparent” induct. 
ance of, Hutin & Lebian - 
Electrical distribution, J. 1. “Greveling. . 
Electrical distribution system, auiomatic * Femtula- 
tion of, J. L. Creveling. . 
Electrical helix, J.C. Ande 
Electrical e parpeses, onane "helices for, J. ¢. 
sh +ctncdednitinenasudesty nd qtebaeseees ob se 44511 
Klectrical r reduction. KE. F. Frost - O45 



















































Elevator. See Cotton elevator. 
Klevator safety catch, 1. N. Rowers............... . 644,008 
End gate, wagon bed, L. L. Haworth.. 644,135 
Engine. See Oscillating engine. Rotary engine. 
Vapor or gas engir 

Engine and tender draft rigging, FE. C. Washbarn 

644,384, 644,385 
Engine lubricating device, C. KE. Gugent. 44,149 
Evaporatin apparatus, J. Mec redy (44.529 
Explosive, B. Callenberg........... otis (44, 405 
Fabric. See Knitted fabric, 


. HA 


Fan ° apport and spreader, J. H. Rivers.. 
° 644,495 


Fence machine, L. P. Brown 
Fender. See Plow fender. 
Fibrous materials for apinning, memnepery for 

preparing, J. Good. 
File, letter, C. H. Wiley.......... 
Filter and settling tank, rain wat 
Filter, open gravity, H. ‘Morton 
Filter press, W. K. Bradley 
Filter, water, O. KE. Nickey 
Firearm manspring attac M. liye... 
Fire escape, W. Bond st 
Fire escape, ¢ pret & inideman.. 
J. Dermody.. 


440 
(44,345 
O44 MT 
. 644,591 
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Fire escape, V 
Fire escape, ti. Gleason 
Fire escape, P. C. Thirion : on 
Fish hook, spring actuated, D. w. Atiderson.. 
Fish trap, J. W. Watts..... 
Fish trap net, T. Redding 
Flour oan cloth cleaner for eyratory, “I. W. 
ilson é 
Fluid pressure brake. M. W. Hibbard. 
Fluid pressure regulator, 8. K. Crawford... 
Force can, KE. E. Ertsman.. 
Friction roller, J. F. Me Klroy. 
Fruit picker, C. KE. Gibbs 
Furnace. See Crucible furnace. 
furnace. Garbage furnace. 
Metallurgical furnace, 
Furnace grate. rocking, Nason & YVingling......... 
Fuse cut out. mnitio’e. Hubbard & dorsstenones 
Game, urphy. 
Garbage ‘furnac e, 8. W. Dixon, - 
Garment fastening, C. Sebun, 
Garment supporter, J. H. Piisteston : 
Gas apparetee, pipe and wave connection for 
water, 0. Guldlin ° b 
M. Buiz 
A Rater 
Coyne... A 
closing valve for water, H. 


kN. Noyes. 





- O41 to oe, 443 
eyceeee 644,108 


‘Desulfurizing 
Gas furnace. 


oa a4 





Gas furnace } A steam boilers, 

Gas generator, acetylene, J. 

Gas generator valve mechanism, J. 

Gas generators, 
Strache 

Gas lighting candle burner, electric, 

Gate. See End gate. 





64,10 
O44. 145 








Gearing, C. Foster...... . 4d, 0 
Generator. See Gas generator. 


Glass articles, apparatus for manufacturing, | 


§ ene 4372 
Glass blowing and pressing mac hine, 6. B. Ball... 644.996 
Glass finishing apparatus, A. Gi. Neville .. 44,006 
Glass making apparatus, sheet. J. Q. Shaffer. aa’ 
ptr ym meagnine. Chevreton & Riviere. . (44.080 
Grain sh PS Ad 242 
Grate, B. F. ) AB . (44002 
Grinding machine, F. Nerz..............-...-:. (44,445 
Genes ay machine, razor, y 4 North. . AMT 
Gun sight, Lawrence 4 4 


Gunes, pot for adjusting elevation of, G. iA. 
Schoeller. , : 
Hair crimper, ‘HJ. Rumrille 


Harrow, J. H. Albright et al...............+ 644,045, 044.046 
Harrow, W. M. Baker. ne 44 
Harrow, E. A. Sowerwine........ O44 74 
Harrow, J. F. Taylor. 64,111 


Harrow ana roller, combined vibrating, J. M. 


wases . 644,096 
Harrow folding draw bar, R. D. Tay lor. 
Harvester cutter bar, U. A. Cleveland gvenes 
Hat machine, brim curler, G. Segschneider 
Hay loader coupling, 8. A. Siauson 
Heat from one fluid to another. apparatus for, 
transferring, F. W. C. Schniewind. 
Heater. See Curling iron heater. Tank beater. 
Water heater. 





-« 44.218 
. 4.080 
644.472 
408 


644,308 


Heating and ventilating system, C. Fluor... ... .. 44,228 
Heating apparatus, building, L. D. Smead... 644. 106 
Hide dressing machine, M. May, JP.........6..06. 644, 152 
Hinge. C, Horn. + 644.0708 
Hings, friction, C. H. Fairbanks 44 00 
Hinge, spring, EB. C. Hoffman................... . 428 


(44 4s 
~ 4,1) 


Hoist, R. Ratter 

Hoisting machine, J. B. Simpson. . 
Hook. See Fish hook. Logging hook. 
Hook and eye, A. T. Snel 

Horse power for unloading ‘hay, c 
Horseshoe, N. wi 

Horseshoe caik attachment, 8. £. 
Horseshoe, elastic tread, C. Y. De I 
Horseshoe, soft tread, W. T. French... 
Horseshoe, oget tread, A. M. Metener. 
Hub, wheel, J. J. Laases.. nes 

Hub wrench, Sauls & Cook. 


(44,155 


VA. Clark b+) Apa 


Gast ineau 


Indicator. See Speed indicator. 

Indigo products, making, Knietsch & Holt... (44026 
Ink bottle attachment, E. J. Hhobinson (44.040 
Insect destroyer, F. Dayton. ovnnt 44,508 


See Smoothing iron. 
See Pin tongue joint. 


Iron. 

Joint. 
rail joint. 

Journal bearing loc ching adjustment, 


Pipe joint. Railway 


A. Newell... 644,006 


Kiln. See Rotary kiln 
Knitted fabric, Rutledge & Lee.. 644 4685 
Knitted fabrics, forming, Rutledge & Lee.. (44.407 


4 tho 


Knitting fabrics, G. K. Rutledge. 
6409 


Knitting machine, A. White 
Knobs, ete., coupling fasten: er for door, Vv. We 


ewe noe 
Label holder, drawer and bottle, ©. W. hiteneee 

| Ladder, step, C. Dsers 5 

pane aoe” holder, 8. H. Ray mic 
amp, electric glow, W. Roehm 
Lasting machine, k. Woodward 











Latch. T. B. Stevens... 

Lease mechanism, P. Goldschmidt. sighed 2 
Leather working machine, Topp & Vos mh.... O44 “9 
Ledger, loose leaf, McClure. . 644,210 


Lifting and transporting goods, apparatus for, 


Liquids, composition of material for ining ves- 
sels - for storing or boiling corrosive, KR 
Pang 

Loading or “unloading apparatus, T.-M. Mein- 


AAT 


Lock, |. c. 

Logging “Any Ww. M. Deyoe.. 
Loom friction warp rack, W. 
Loom heddle, 8. Sewall acewe 
Lubricator. See Windmill labricator. 


J. Lewin. 





Mail crane clamp, KB. F. Cayley 4519 
Mail supplying and delivering eppenaets, ¥. Ae 

ones ; (44.252 
Massage roller, M. Stonebridge........ 44.100 
Match safe, M, Oberlander 4a 


Measuring instrument, electrical, J. W. 
Meat scrubbing or washing machine, 
Brooks. 


Packard (44.44) 
b 


‘ 4 40 

Meat testing implement, W. H. Huntington 44 248 

Mechanical movemenr. C. F. J. Detere (441 

Metal bending. forging, welding, and shaping 
machine, M. Kennedy.. 44,208 

Metal from rock, apparatus for separating, ©. 
Lane.. 

Meta! from rock, ete. apparatus tor separating 
malleable, C. H. La 


644,181 


(44,180 
644,162 


Metallurgical furnace, i A. Dr se ses 

Meter. Air meter. Hiectrie “meter. Water 
meter. r ps 
Microphone, E. B. Fahnestock. 6441 
49 


Milking apparatus, Klein & Swarts...... 
Mill. Windmill. 
Mirrors, machine for silvering glass in manufac- 













rities. The cylinder can Tah re 
and cleaned as often as and 
taken out and boiled for sterilization pur- 
poses. Rapid filtration and the purest of 


©0., 2 Cedar St., New York. 





BERKEF ELD FIL’ 


uantities. The turing, C. Laval . 644.300 
Motor suspension, 8. EB. Clarkson "644,196, Pe 197 
Motor suspension, A. B. Du Port.. 4.198 
Motor suspe om, R. D. Eyr 4h 4 


Motor suspension, A. J. Gairing. me 
Motor suspension, FE. G. Nicewaner..... 


(Continued on page 155) 


644,212, aad 
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Write ws NOW while 
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250 ase tas ie. 


THAT ARE GOOD--NOT “ CHEAP THINGS.” 
The difference in cost is little. We guarantee 
our apparatus and guarantes our customers 

against loss by patent suite. Our guaran 

tee and instruments are both geed. 
WESTERN TELEPHONE CONSIRUCTION CO. 
250-254 South Clinton St.. Chicago 


Largest Manufacturers of Telephones 
THE MIETZ 


5 METZ KEROSENE 


and GAS Engine 
burns KEROSENE cheaper 
safer than gaso/ine. uto 
matic, simple, reliable Ne 
electric battery or fame vsed 
Perfect regulation.Belted or 
directly coupled to dynamo 
for electric lighting, charg- 
ing storage batteries and 







all Peres perpqses. 
‘. MIE TZ, 
M 


. 


GAS and GASOLINE 
ENGINES. 


Using Natura! Gas, 
‘oa! Gas, Producer 
Gas, and Gasoline di- 
rect from the tank 
ito MH. P., actual 
The Springfield 
Gas Enuive Co. 
. Wasnington st 
SpringGeld, 0. 






| Railway rails, electrical bond for, 


This *+ate Wind, Steam, or Hore Power 


We offerthe WEBSTER. P44 actue! horse power 


for S150. lew per cent dteeount for cash Built 
m interehangesbie plan. Built ef best material 
\iade \p lete of | therefore we cap make the prica 
Lior shipment weigbt Made tor Gas | 
imme Ales Morizonta! Engines, 4 h. p 
WEBSTER MFG. CO., 
1074 Weet toth St.. Chicago. 
Eastern Brene 
Southern Arents 
Be. Peter and If 


EFFECTIVE WORK 
Cheaply Done. 


(me of the Witte 
Wh. p. hoisting 
engines will save 
ite cost In gasoline 
alone in a short 
space of time. Send 
for Cataluque S.A. 
Witte Tren 

Werks Coe., 
13 Walnut St 
Kansas (City, 








be 


“ 


Street. N 
& Gehoine 


aD Oey 
| 
New Orleans, La | 


Reiand 
ayette Sts 


Write ‘or Spe 
cia, Catal 


Mo. 


‘Wolverine” Gas and 


. . 
Gasoline Engines, 
STATIONARY and MARINE 
The * Wolverine” is the only 
reversible Marine Gus Engine 
m the market. I[t is the light 
est engine for its power. Re- 
quires no heensed engineer 
Absolutely safe. Manuf'd by 
WOLVERINE MOTOR WORKS, 

12 Nurow Street, 


Grand Rapids, Mich. 





COMFORT IN — 


and .-. On THE YACHT 


the 


“Perfection” Air Mattresses, 


PILLOWS and CUSHIONS. 
When deflated can be packed in sma!! space. 
I? Catalogue sent on request. 
MECHANICAL PABRIC CO., PROVIDENCE, R. I 


ANGELES RUBE ANGELES, CAL 
Nevada and 


ER OO. LOS 


ing agents for Califurnia, Washington, Oregon 


Arizopa. 


See Our Exhibit at 
SPORTSMEN’S SHOW, 
Madisen Square Garden, New York, 
March lat to 17th—Space No. 16. 


SAVE YOUR FUEL. 


You will find our Gasoline 


HOISTING ENGINES 
a great saving Over steam and 
a perfect, economical boon 
where wood, coal or water 
are scarce and high-priced 
Both friction and geared 
hoist from 6 to 19 HL. P. for 
mines, quarries, docks, ete 
Every machine fully guaran- 
teed. Send for free Catalogue 
and state ster of engine wanted. Weber Gas & Gase- 
line Engine Co., #2 &.W. Boulevard. Kansas City, Mo 


vara HallS$— 
Industrial Number 


or THE 


Scientific American 
Supple ment, 
No 1261. Dated March 3d, 1900. 


This special nember of the SCIENTIFIC AMERICAN 
SUPPLEMENT is tlustrated by thirty-five engravings 
and is a most valuabie compendium of information re- 
lating to Niagara. Contents 

The History of Niagara Faila 
Geology of the Great Lakes and Niagara 
The Topography of Niagara 
The Bridges of Niarara 
The Great Power Plants of Niagara 
Present @tutos of the industrial Development 
of the Falle 
Price, 10 Cents. For Sale by all newsdealers and by 


MUNN & COMPANY, 


Pablishers, 
$41 BROADWAY, 





NEW YORK. 


| Rein guard J. T 
j Rein holder, F 
| Reversing mechanism, 


The New Yankee Dril! Grinder pousts leat tarner and stand. B. Betesher.. 


ar *- mac — b Howe 


Nut cracking machine, K. BE. Woodson 
Nut loek A. Blanton, Jr 

Nut lock, C. S. Clark 

Nut lock, W. H. De Brae 

Nat lock, §. Ferris 

Nut lock, &. KRarolewski 


Nut look, Watkins & Co teryabn.. 
Nut tightening attachment, KE. Huber 


Office door message s u. EK. Tome 
Oscillatory engine, W “Mr 
(vertiow alarm, N. M. & G. Lent.. 


older, milk, Kniant & ‘evel 
. H. Gould... 


Pail b 
Paint and calking composition, W 
Pan. See Bake pan 

Vaper bue mact ». Duvall & Sherard..... 
Paper machine screen, H =. Furmi.ger 
Paper making machime suction box, >. M. 








Jobn 
aon . 

Photowraphiec films, roll book for, E. 

Photographs from albums, device for removing, 
«. Held 

Piano attachment, €. G. Ferrata. 

Piano pedal support and be aring, A. F. Norris 

Picker. See Fruit picker 

Pieket pointing machine, A. Kk 

Pin. See Clothes Ss: 

lin tongue joint, G. H. Tilford 

Pipe attachment, ‘K. List 

Pipe coupling, ammonia, Frink & Murphy 

Pipe joint, ¢ A “ee 

jane, carpenter's, A. W. Stauffer 

Planters, anchor and tension device 

row corn, K. K. Lerol, Jr 

me holder, magazine, A. L 
W.T. M. Brunnemer 

Baad J. R. Rossetter 

Viow attachment, L. Koehn 

Plow attachment, C. A. Phoenix 

Plow, beet, W. F. Schmidt 

Piow fender, N. Steffes 

Potato bug gatherer, Bateman & Zimmerman 


for check 


Pl Adams 
PI 


Power. See Horse power 
Power transmitting machine, J. BE. Goodhue 
ress. See Baling press. Filter press. 


Printing press, Brooks & Huson 

Printing press, J. KE. Caps 

Printing. inking device for plate, J. K. Brooses 

Printing machine, sheet, Johnson & Stone 

Print, varnished. &. Crump. 

Prints, drying and varnishing, 8. Crump 

Projectile, J. Luciani 

Propeller reverse gear. F 

Puller. See Cork puller 

Pulley, window, A. A. Libby 

Pulp like materials. apparatus 
water frou Kerrinnes 

Pump. centrifugal, W. 8. Sbarpneck 

Railway contact device, conduit electric, C. F. 
Stendebach 

Railway rail joint, 8. Ferris 

Railway rail joint safety brace, P. F. Rich , 

J. M. Price 


A. Errington 
for removing 


Railway — - J. C, Sturm 

Range. L. E 

Ray filter —~ half tone 
Owen. 

Refrigerator car, J. Zobrist 

Register. See Cash register. 

Regulator. See Fluid pressure regulator. 

Weat . 

A. Ridout 

J. W. McKee 

Roller. See Friction roller. 

Root collar, H. C Ne ee 

Rotary engine. <. Ayer. 

Rotary engine, aes 

Rotary engine, eo we Me ee 

Rotary kiin, C. L. Carman 

Ruling and line printing machines, fancy line at- 
tac nment for, G McAdams 

Safe. ete., Jablonski 

Sash hol Ser and lock, F.C 

Sawing machine, band, G. 

Scaffolding, L. L. Knox 

Seale, automatic grain, C. H. Wilken 

Scale. platform, J. W. Hickman 

Sereen. See Paper machine screen. 

Serew machine, multiple spindle, 
Harrington 

Screw or analogous machines, feed attachment 
for, Couch & Harrington 

Seed and fertilizer mixing and sowing mac hines. 
feed box for, |. J. Weaver... . 

Separator. See Coal and siate separator. 
separator 

Sewing machine, 8. G. Howe 

Sewing machine, hemstiteh, G. 

Sheep shearing stock, P. Anc 

Shelving, library or other. P. rr ‘Hay. 

Shipping and storing case, W. C. Poat.. 

shipping blank. duplicating, G. W. Singerland. 

Ships from sinking, device for preventing, F. L. 
De Villa . 

Shoe fastener, A. L. Fishel! 

Shoe or boot stretcher, KR. Beckh 

Shutter fastener, W. H. Swift 

Shutter or blind window, G. H. 

Siwhaling apparatus, electric, G. 

Siphon, ¢ Brady 

Skirt supporter, A. R. Geoffroy... 

Feldmeyer 


grating combined, J. 


Teavitt 
W. Bugbee.. 


Woerner & 
Gus" 


Baum.. 
‘eon 





Hamalian. 
Harris.. 


Smoothing tron, J. 
Snap, harness, W. R orse 
Soap holder, tcilet, W. R. Hall...............ceseee- 


Speed indicator and recorder, G. R. Hislop 
Sponge and soap bolder, combined, O. H. Huebei 
Sprinkler. See Bottle sprinkler. 

Spur. stirrap, T. G. Coleman 


Stacker, straw. D. Gilhand 

Stamping and sealing envelops. machine for, 
Hewitt & Bridoux oc eee 

Stanebion, (. Edwarda. 

Stanchion, E. 1). Howe. 

Stand. See lieplay stand. 

Stencil cutting machine, 8. B. Moore. 

Stove or range, EK. R. Cahoone (reissue) 

Strainer for down spouts, B. A. Stair sees 

Sugar milis, adjustable knife bar for, A. B. 
Clemens. . 

Suspenders, H. H. Smail.. 

Suspenders. efc., spring attachment for, P. E. 
Nirt . 

Sweeper, A. Voegele 


Switch. See Railway ewitch. 
Switch operating device, J. A. P. 
Switch operating mechanism, J 
Switeb stand, C. Schlared. 
rabulating machine. D. K. Feit. 
Tag. 8. J. Silberman. 
Tank heater. Dempster & Rinehart 
Tanning process, F. W. Wartenberger. 
Tap, barrel. G. R, Cheesman 
Telegraph key circuit closer, Nye & Mcintosh.. 
relegraphy, wireless, A. F. Collins 
lelephone receiver, A. K. Keller 
Telephone systems, switch 
municating, A. K. Keller 


McDonald 
A. Phillips. 


G. Thomas... 6 


.. 64.06 





44,122 
644.200 


644,223 
td, 241 | 


+3 
= 
ivi 
0S 


44.231 
644.282 | 
644.281 
O44 561 
644,508 


O40 


44.207 
644,475 








644.108 
O44 49 
644.097 
44.24 
44,353 


644.451 
644.208 
644.387 
644.461 
44,211 
644.415 





TT 


oe. 174 | 





4 
44,060 





644, 161 
O44, 109 | 


M405 
4444 
HAS 
O44. 087 

11,510 
44.22 
M4200 
644,106 


- 4.221 


OO 
644.299 





box for intercom- 


Telephone transmitter, E. B. Fahnestock . 644 AT 
relephone transmitter, A. K. Keller 644.2065 
Telephoniec relay, F. H. Brown.. 44.31 
Tension device, FE. Roberts 644, 186 
Thill coupling, W. H. Makutchan 44.24 
lhreshing machine, H. W. Meinert (44.1) 
Threshing machine, M. F. Young (A415 
Nicket, marking, W. D. Smith 4541 
Tie. See Wall tie 
rile and producing same, H. C. Mercer 45D 
lire inflation valve, pneumatic, R. L. Smith. O46 
Tire remover, M. Stark 44,104 
lire, wheel. H. C. Frost uM, 
Tires. non-punctare and speeding attachment 

for pneumatic, B. Charles................... 44.126 
Tongue support, J. J. Nagiley. 444 
lrorpeds. EB. Gathmann 421 
roy, J. Yelle 64,121 
rap. See Animal trap. Fish trap 
Trap, J. A. Mulberin . 4108 
ruck, J. H. Heblethwaite. 64,229 
lruck, railway car, J. F. MeKiroy . 4400 
Trucks to car bodies, device for locking, W. H. 

Pearson . 644,091 
lypewriter, W. 8S. Craig.. M45 
Typewriter paper carrier, E. Van der Belen (44 25 
lypewriting machine, W a. Sane 44 UN2 
lypewriting machine, C. 187, 644,188 
lypewriting machine, evypregrvaphia, W. A. Fre 

ret. Jr 644.165 
Typewriting machine, cryptographic, Freret & 

Lewis 441K 
U pholstering apparatus, J. L. Heffner 4.46 
Valve, adjustable automatic relief, F. 8. Bean “ar 
Vaive, check, FE. Greenwood (44,422 
Valve, compound lip, B. Hubbe 44,428 
Valve, evytinder relief, T. D. Smith 44.151 
Vaive, eibow lever, J. Dreckmann 4m 
Valve, engine, H. M. Lane , 44 228 
Vaive. engineer's, N. A. Christensen.. 44,127 
Valve gear. engine lifting, KR. H Mantel (4A 
Vaive mechaniam, D. D. Lewis ’ . 
Vaive or faucet. K. Sellers (44 478 
Vapor burner, D. T. Kirkpatrick . 008 
Vapor or gas engine. Lepper & Dial . 495 
Vehicle body corner, T. J. Ryan............ 644.100 

seconde 44.168 


Vehicle brake, J. Faust... ............. 
(Continued 








A startin the right direction will 

enuble you to use the power you possess 
o do more ee work. aod gain 

be waioed by 


“2” A "Now ew “Po; itio 
— the a a attracts ait ate 


or 
= . 
Brincorine. “Enallen Branches. 


The terma of 
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oth CENTURY “Ex3ee" 


This Ideal Gentleman's Launch, elegantly finished 
simple, seaworthy, safe, reliable. ant % & é 
miles. Guaranteed for one year. Price 820010. Order 
now, avoid Spring rush Sone os cents, for handsome 
pare catalngue of steam at ae Launches, 
: Canoes. AC Ne ROA NU- 
PAOTURING CO. Box Dy RACINE, WIS, 

















bof dag = MARINE MOTORS 
23 are GUARANTEED to 
2 GIVE SATISFACTION. 
= Durabie in Construe- 


tion and Kasy and 
Safe in Operation. 


St” Send for Catalogue 
and investigate our claims. 
TRUSCOTT BOA BOAT MFG. CO., St. Joseph, Mich., U. S, A. S.A. 


Zeus OWN MOTOR 


Complete Working Drawi of Lh. p. Jacketless Gas 
oline Mocor in our EXPLOSIVE MOTOR NUMe 
BER. 7? paces. © aa man other aperenting arti- 
cles on Gasoline Motor. Price 10 mps or coin, 
STRAM R NU MBER | — Tally of Steam | 
| Automobiles. Ses cents—stam or coin. Sub- 
| seription $2.00 a year; 6 months, $1. Fo 00. 


Subseribe for a year, from January Ist, ‘08 you wil get | 
both numbers. [#~ Mention this paper. 
THE HORSELESS AGE, 150 Nassau Street, New York. 


5 CENTS A DAY pays for 
the use of 


Che Shimer Zutter Heads 


To match 12,000 ft. of 4 in. strips 
(board measure) single tongue and | 
awe the most economical | 
yi oy tee send — 

for Catalogue, No. 22. Add 


~ %.J. SHIMER & SONS, Mitton, Pa Pa. 








BUILD YOUR OWN ENGINE. 
GSASTINGS 


MEME GASOLINE ENGINE Ss LAUNCHES 
AUNCH-~ENGINE WKS oa2.22"02 


$250 nat 


MAGIC LAMP 


Makes lis 
Own Gas. 


Gives 9 to 100 Candle- 
power light at a cost of 
ONLY 


I cent for Whours 


No danger, no risk, 

trouble, no smell. 

is made a 

standard by fire Insur- 

ance Underwriters. 

AGENTS make @250 and up- 

ward a month sei)- 

ing these Lamps. They sell 

on sight to Stores and 

families. Write today for 
territory and sample lamp. 


THE MAGIC LIGHT CO., 
Factory, 9 to 11 River St, 
psseegmntinin ILL. 













grow paying crops because they’re 
fresb and always the best. For 
sale everywhere. Refuse substitutes. 
Stick to Ferry’s Seeds and prosper. 
1900 Seed Annual free. Write for it. 


D. M. FERRY & CO., Detroit, Mich. 
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A W FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, KULERS, 
COLORS AND ARTISTS’ MATERIALS 
78 Reade Street. - - - New York, N. Y. 


___ Manufactory Established 1761. a 
EVERY BOY HIS OWN TOY IIAKER. 


Pm. — how to make a)! kinds Toys, 
Cameras, 


Engines, 
Windmills, Microscov Electric 


Masde, nooner also <<; 
w and Arrow, Pop Guns, 
Ita Fish® ng Vackle,Rabbit © 4 

rd and many gathers. J 4 

ry fy ky plain that a boy 

easily make them. aw th 4, > tiles. 

by mail, We., 3 for %e. 


MAP OF OUR 
NEW POSSESSIONS 


A document of unusual value is the 
‘‘Round the World” folder just issued 
by the New York Central Lines, in- 
cluding a map of the United States, 
Alaska and our islands in the Atlantic 
and Pacific Oceans. 





— g eat book 
C. DEPUY. Pub., Syracuse, N. Y. 





A copy will be sent free, postpaid, on 
receipt of three cents in stamps, by George 
H. niels, General Passenger Agent, 
Grand Central Station, New York. 





A COMPLETE 


Electrical Library 


By Pror. T. O'CONOR SLOANE. 


An inexpensive library 
of the books on 
Electricity. Put up in a 
neat folding box, as 
shown in cut. For the 
student. the amateur, the 
workshop, the electrical 
engineer, schools and 
colleges. Comprising five 
books, as follows: 
Arithmetic of Mestre 

18 pages, ... SL 
Electric oy =e. 140 

pages, . ~ 
How to Becom 

cessful iecincmn, 7) 

pages, a 00 





Standard Electrical Dic- 
tionary, 682 pages. $3.00 
Five volumes, . Electricity Simplified, 158 

and ove? pages,..... #1.00 


1,300 
450 illustrations. 
A valuable and indispensable addition to every _—. 
Our Great Special O@er.— We’ will send pre 


. 
box, 


duced 


the above five volumes, han und in blue o c 
with silver lettering, and inciosed in a neat fol 
as shown in the Tlustra' ton, at the Special = 
Price for the complete set. 

price of the five volumes is $7.00. 


MUNN & CO., Publishers, 
361 RROADWAY, NEW YORK. 


IF INTERESTED 
WRITE TO-DAY 


President Eliot, of Harvard University, 
while addressing the graduating class, in part said: 
“There is a subtle power lying latent in each one 
of you, which few have developed, but which, when 
developed. might make a man irresistible. It is called 
personal magnetism. I advise you to master it.” 

That the power referred to above lies latent in 
every person, and can be easily and quickly developed, 
are facts acknowledged by every student of the sub- 
ject. 

Hardly a day passes but what one reads of some 
astounding feat or wonderful cure performed by per- 
sons of well-developed magnetic power. 

The New York Institute of Science has recently 
issued probably the most t ng, most valuabi 
and most important work on occult sciences ever be- 
fore published. It is up-to-date in every particular. 
Its 100 pages are replete with facts, arguments and 
opinions of the world’s greatest scientists and teacb- 
ers. tt is profusely illustrated, and should be read by 
every person at all interested in Mesmerism. Personal 
Magnetism and Mind Cultivation. 


IT’S FREE 


for the asking. Write to-day. Address 


New York Institute of Science, 
39 STATE ST., Dept. M.R.9, ROCHESTER, N.Y. 






































MARCH 10, 1900. 
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ELECTRICA 


‘Thousands are successful 
and gaining better posi- 
tions and salaries study- 


ENGINEERING 5 & Se beste, py, var mail 


—— rical En- 
. = ed ianical Drawing, lec, 
BY MAIL tric mee Shor: Popular 
Electrical Course, Elementary Math 
evc., by mail Sindy “in spare time oniy. 
Institute ae v } ag A. Kdison 
id others. ata 
ad OEM TRICAL ENGINEER INSTITUTE, 
Dept. A, 120 Liberty Street, New York. 









Engineering 


TAUGHT BY MAIL 


Full courses in architec- 
ture, surveying, drawing; 
civil, mecbanival, electri- 
cal, steam, hydraulic, mu- 
nicipal, sanicary, railroad 
and structural 


ENGINEERING 


Graduation with degrees. 
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Payable in installmerts. 


upwards, 
Send postal for Ulustrated circular 


$20.0 


NATIONAL CORRESPONDENCE INSTITUTE (inc.) 
23-47 Second Nat’! Bank Building,Washington, D.C. 


to-day. Sth year. 











& Wesson 


Revolver. Catalogue for a stamp. 
SMIite A WESSON, 14 Stockbridge Street, 
springfield, Ma««. 

159 New Montgomery St., San Francisco, Cal. 


SOMETHING NEW G 


ELEGANT AND DRESSY. 
THE “‘CHID”’ 
CRACKLESS LINEN CUFF 


if your dealer does not have 
them, send 25c. for a pair. 


THE CHID CUFF CO. 
908 D Lippincott Building, 
Philadelphia, Pa. 
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TRADE Marks 
DESIGNS 
CopYRiIGHTsS &c. 


Anyone sending a sketch and description may 
quickly ascertain our opmion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co,2¢* Sroadway. New York 


Branch Office, (5 F St.. Washington, D. C. 





The Greatest Family Newspaper is 
eslie’s 
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eekly 


Ss WEEKLY is a paper to 
keep on the library table, and to 
read and reread, and to file away for use- 
ful reference. It is read by more fami- 
lies of culture and refinement among the 
masses than any other paper of its class 
in the world. It is the greatest, best, 
most attractive and cheapest of all 
American educators. 
It is for 
stands, 


sale everywhere —on the 
in the bookstores, on all trains, 
at 10 cents per copy. 
One of the Best General Advertising Medium: 
in the World. Send for rates. 
LESLIE’S WEEKLY, 


110 FIFTH AVENUE, NEW YORK. 
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Vehicle brake, D. E. Williams...... dusenioeee . 
Vehicle brake, automatic, J. W. Patverson 4 4583 TAUCHT BY MAIL 
Vehicle propulsion, W. H. Underwood 44.115 Professional, Elective, Commercial, 
Vehicle whee! and bearing, W. L. Martin 44, Law (ourses. Guarantees best 
Ventilator. See Car ventilator. struction ever prepared, Lndorsed by | 
Ventilator, K. H. Schumacher... HA DS students and attorneys everywhere. | 
Vostaic ce ne A.P ~1— berg Easy terms. Begin now. 
oting machine, singer. 44 1 
Wall or partition, butiding, E. Ketchum. 4.138 a CORRESPONDENCE SCHOOL OF LAW, 
Wail tie, J. D. Jolnston 644.176 North Pa. St, Indianapolis, Ind. 
Washer. See Window washer. a 
Washing machine, K. 8. Couk. 644,498 
Watch, stem winding, K. V oegelin 64 Sl 
Water closet or urmal, M. J. Adams.. 44.488 
Water cooler and filter, F. G. Kammerer H44 325 
Water beater, A. W. Dowler : Hd 065 
Water meter, E. Zumkeller Od 487 
Water, purifying, 0. H. Jewell 44,137 
| W ater tube boiler. J Mazieres 44022 
Waterproofing composition, Kipling & Arnold 44.250 By GEO. M. HOPKINS. 
| w ell qpearetes, ot Eieaborse. 4 S41 
| hee see Vehicle wheel. 
| ee we none cuo| 20th Edition Revised and Enlarged. 
| Windmill lubricator, H. Tenham. O46 
w indmill or engine, L. Sedgwick. td 102 914 Pages, S20 Illustrations, 
V indanll shaft roller bearing, Kk. G. Marey.. 44,528 
Window frame, H.C. Seuith. , tt lo | Price $4.00 in cloth; $6.00 in half morocco, postpaid 
Window washer or mop, A. Waymire 644,116 
Wire working, combination tool for, E. . Tuts is a book full of 
nn: Gurl peccnsepettlte cot OM4ATT | Interest and value tor 
Wood impregnating apparatus, G. F. Lebioda (4.22 | Teachers, Students 
Wrench. See Hub wrench and others who deaire 
Wreneh, M. H. MeCaulon . 644,089 ; — 
Wrench, O. Stechhan 644 53 to impart or obtain a 
| Wringer. See Clothes wringer. practical knowledge of 
Writing machine, H. C. Hess 644.515, 644,516 | Physics. 1 his splendid 
| Yoke and tongue connection, neck, A. L. Grug- work gives young and 
ee ---» 4423 | old something worthy 
| of thought. {t has in- 
| -SIGWwe fluenced thousands of 
DESIGNS. men in the choice of a 
Badge or similar article. G. H. Duncan...... career. It will give any- 
Bar, rolled, D. 8. Bissell ° one, young or old, in- 
Bedstead top mount, metal, A. 8. Patnam f : ti h i 
Beits or Low ony articles, body for, M. Koch.. ormation that will en- 
| Bolster stake, W. H. Barten.. able him to compre- 
Bottle, J. oe adebe hend the great im- 
| Braceiet, W. H. Saart . provements of the day 
| Button, cuff or sleeve, W. Arthur it furnishes sugges- 
| Button, souvenir, A. A. Wensinger. tions for houre f ix 
| Carpet border, A. M. Rose . . ma - 
Caster socket, G. D. Clark structive recreation 
Snaees Seas Gover, W. T. Baws Send for large Illustrated Circalar 








Collar tasteners. hinge plate for top, Wicht & 
Dippert 


( a ne ners, loop plate for top, Wicht & Dip 
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and complete Table of Contents. 


MUNN & CO., Publishers, 
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Cc nephaet bowl, G. Jobnuson 








_—-. W. Geurink........ Office of the SCIENTIFIC AMERICAN, 
ower pot pupport, Cc, O, Stone. 
Game board, E. G. Rose 361 BROADWAY, NEW YORK. 


Glove po ‘top for socket members for, M. 
D. Shipman. 
Grain drill shoe, Denyes & Se butt. 





lee creeper, H. eck.. , 

Lamp shade, E. bs Elliott. - ! . 
Odorating apparatus casing, C. G. Ette Write for book of paint helps 
Pencil sharpener, J. L. Kellogg and learn why and how Pat- 





Picture frame or similar article, A M. Gamlin 


ton’s Sun Proof Paints are 





Rack, towel. J. J. Wright 7 

Range or stove water back, W. i. Culver . 

Spectacle temple tip, H. L. Rig: +) GUARANTEED for 5 YEARS. 
Switchboard, H. O. Swoboda......... Liberal inducement and agency 
Syringe nozzle, F. H. Jones to dealers, 





Ticket and check holder, J. E. McCusker 
Tray, L. MeCartby 


Type, font of, Goudy & Phinney 


JAMES E. PATTON ©0., 
227 Lake St., Milwaukee, Wis. 
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Biuing, Reckitt & Sons.. 


Books relating to medical subjects, Estate of 1. 








Warren 
Batter, J. G. Turnball 
Candy, peanut, Bosman & Lohman... 


‘anned vegetables, fruits, and fish, Smith Srethere . 
& Burdick Company ; 

hemical compound, Taliaferro Robinson Chemi- 
cal Company . d 
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e Morrison System, « 




















b 
7) Makes tough meats tender. 
Prevents steam and odors. Whistle 
blows when cooker needs ob water. 
Dinner Seta, Bicycles, Watehes, and 


Salve, G. P. Olsen. . 

Soda water flavors, M. E. Murray 

eas” and cornstarch products, certain named. 
Hoffmann’s Starkefabriken owe 


Cider. T. B. Hall & C ompany. 
Clasps, metal. Clark Manufacturing C ‘ompany ‘ * 
Cream, evaporated, St. Louis Condensed Milk Cast Plates. Long Life. 

Cc aon ante ia Ci Perforations. High Efficiency. 
Cure for certain named ¢ iseases, aux > : . . 
Cures for certain named diseases, C. P. Lee Applied Paste. Great Capacity. 
Drugs and chemicals. certam named, Chemische Infringement. Superiority 

Fabrik Helfenberg Actien-Gesellschaft, vor 

mals KE. Dieterich M259 | 
Drugs, chemicals, and certain named oils, G. Lue- Electric Chemical Formations for all Purposes 

ders & Company MD ‘ . 

Electrical supplies, certain named, Falcon Elec- Centra! Station, Power and Isolated Plants. 

tric Manufacturing Company............... 34.2065 | . . ‘ 
Food foe animals, mixed, Srocus: Griffiths Com- Automobile Cells a Specialty. 

pa 34,243 | » Ce Ipecitics 
Food for yg and invalids, Fairchild Brothers | deme us sine of your Containina Collis and Specifications 

& Foste Me “re , 

Fonds, eortaia named, A. Honey M241 &@™ Send for Circular 8. A. 
Gin, Myers & Company . 4.251 | 

Groceries, certain named. H. Koth . 34.258 H ELIOS-U PTON Co., 
Hams, bacon, and lard, Wm. ii. T aylor Company 34,236 

Harness and saddilery. Dodson, Fisher, Brock- , Address all communications to 

mann Company............... 4,265 
Harp, zither-like. Harp-O-Chord Company. 34,251 224 Fullerton Avenue, Chicago, Il. 
lliluminating material and apparatus. < ertain 

named, Worsnop & Company.... eaee 34,267 = 
Lumber and piling. Globe Lumber Company 34.270 ¢2” Send for Circular “MM.” 
Medicai wines, pills, plasters, and ointments, A. | F ® go 

Pion ccckseseeiidn sinbedscoptcnndese 4.261 springfield, butio, yu & 
Milk, condensed, St. Louis Condensed Milk Com- | 

pany.. 3444 
Remedies for certain diseases, H. W. ’ Quinby., 34,256 
Remedy for certain named diseases, P. Conday... 34,253 00 er 
—. for certain named diseases, J. 8. Leon- ver one burner, on 
ae “4 aes : , as " " 254 | gasoline, oil, gas, or common cook stove. 

1eC or certain 1amec « iseases, ope om- 

— Rewnaealgwannysfyes-ne ren’ “ | educes Fuel Bills One-half 











Teas, F. 8. Halford 3 other Valuable Prem! given with 
Tobaccos, cigars. stogies, tobies, cheroots. cigar- erder for Cookers, Send for iiiustrated 
| ettes, and snuff. certain named. C. J. Corbin & catalogue. We pay express. Agents Wanted. 

Sons. 4,252 TOLEDO COOKER ©0., Box 71, Toledo, 0. 


Vehicles, automatically propelled. wheeled, ** Lo- 


ly comobile " Company ot America... Mo 
Yelocipede parts, certain named, Pope Manufac- 
turing Company......... ....... . 4.208 3 { 10 First Premiums 
Py Os is Unde coserecevscsoestun 34.20) 
RAIRIE STATE 
ine CUBATOR uaranteed to operate 
S in any climate. Bend f for catalogue. 
LA B ELS PRAIRIE STATE INCUBATOR CO. Homer City, Pa. 
‘Amazon Ague Elixir.” for a medicine, H. W. _ | 
7 iF 


$5,000 foi 72h. FREE! 


Over 60 breeds Decks’ Ch hy “Efe 
ot sr. mater ton 
on 
. R. Brabazon, Jr. & Co., Box 69, Delavan, Roy 


ake. 
“ Blue Tripod Natural Lima Beans,” for canned 
goods, United States Printing Company . 7 
* Keim’s Tolu Cough Cure,” for a medicine, 5.6. 
Todd 
Lily Water.” for a water, A. Schantz 
* Lasterine,” for a polish, M. w “oodsome.. ee: 
“ Medicated Cataarh Tobacco,” for ¢ agarettes. c- 


























gars, and yy 9 J M1 ° vers geonse, ) cosr us 
“ Old Honesty,” for flaked oats, Tingle rake | ooo " 
Company 7.3ER | oe 9 You,!5e@ 
“Phipps & Atchison London,” for hats, Phipps _ it $4,000 on our new book 
& Atehison 7 ats toe Money with Poultry and 
* Pointer Brand.” for oranges, Azuésa-Covina-Glen- Incubators.” It telisit ali. Leading poultry 
dora Fruit Exchange. i 730 men have articles ‘mrit. im 
“ Spurgin’s New Ferret Index.” for an index, Spur Sxll in. Illustrated. It's as good as 
gin Manufacturing Company.. 7,365 tor 
“Stag Brand.” for oranges, Azusa- C ovina- Gien- other 
dora Fruit Exchange. 7371 15 cts, 
“ The Seal of Kentucky,” for flour, Newport Mili- o 
Saat COSMET . «0 0020s ccgeocevesessonseezers 7.367 
“ Thoroughbred Seeds, for seeds, G. Tait & Sons. 7.372 Avant oe GYPHERS INCUBATOR co. 
Boston, Musa, Chicago, ILL 
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SHOOT A A RIFLE 
tgun, you'll make a Ball's 
sending three 2c. stamps for 
a! Hand-book ‘A. " 1 pages 
- The latest Encyclopedia of 
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TYPE WHEELS. MODELS S EXPERIMENTAL WORK. SMALL MACHINERY 
NOVELTIES & ETC. NEW [ORG STENCIL WORKS 100 NASSAU &" NY. 


INVENTIONS PERFECTED. 


Accurate Model and Tool Work. Write for Circular. 





PARSELL & WEED, 129-131 Wesi Sist St., New York. 


) AMOUR & LITTLEDALE MACHINE CO. 





EW YORK 
a vey of rr cece te Vraer. 


ws. CORK SHAVINGS.... 
. a Peritugal. 


CALCIUM CARBIDE Ein", 


OMP'y 
35 NASSAU STREET, NEW YORK. 
(A BC Code.) Cable Address: BRYAXE, NEW YORK. 


EASE PAYS EXPENSES and 
per month. Steady position ; self-sel- 
ler; no experience needed. send 2c for contract. 
Pease Mra. Co,, Ciocinnatl,O., Dept, 19. 


YOU CAN MAKE $j/00.AWEEK ' 
QWN YOUR OWN SHOW COMPL LETE Outrit 


A 


“$100 


FR. PHIL 





GREAT Pas 5SION PLAY 
ADELPHIA. P_A 
yourn@d@ress 
an rp you 
he leak aie ak 


S.LUBIN. Lar 
aDay Sure ®::: 


3 furnish the y: and teach you free, ~~ oak rs 


tue locality where you live, Send ws your ad« dress and we wild 
explain the business fully; remember we guarantee a clear ee 

fit of $3 for every day's work, absolutely sure, write at one 

BOVAL MANUFACTURING CO. Bex 44. DETROIT. mion. 


MERITORIOUS INVENTIONS 


financed or patents sold outright. Capital furnished 
for good emerprises at 5 per cent. Stock compasies 
formed and influential! directors procured. Stocks and 
bonds sold. Ye transact all business on commission 
strictly No advance fees. PHTER WHITNEY, 100 
Broadway, sew York. 


DD; LL. HOLDEN 


1336 Beach St. PHitavtcenia Pa 


EALED ICE MACHINES 


oYS PAPE of bboy friends over 12 years of 


B age we will send you the Star for 3 montha 
free, Greatest boys’ paper ‘published 


Address with 
stamp. THE STAR, Dept. 84, OAK PARK, ILLS, 
OU can make a Perfect Picture every time 
SUN FLASH POWDER. 
Intensely brilliant. Express paid 4c. per oz., 28. $1.50. 
WILLIAMS, Brown & EARu.e, Dept. C ’ Philadelp hia, Pa. 


MORAN FLEXIBLE JOINT 


for Steam, Air or Liquids, 
Made in all sizes to stand any desirea 
pressure. Send for reduced price list 
Moran Fiexible Steam Joint Co., inc’d 
ld] Third Street, LOUISVILLE, KY. 
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Instruments. Drums, Uniforms 
sic and [natructions for New Bands. 
Aut bil 
scriptions of various types of horseless vebicles, 
mobile tricycle. Price 10 cents. 
mobiles of different types, with many illustrations 


J wr pet tom he eyed nt 
M mn badi 
RAGLE WATCH ©0., Dept. *. OG Malden — en York Ch). 
& Supplies. Write for catalog, 45 
illustrations. FREE; ie given Mu. 
LYON & WEALY, J } 
8 Adame &t.. ONICAGO, 

The SCIENTIFIC AMERICAN for May 13, 189, is 
devoted mainly to illustrations and detailed de- 
This issue also contains an article on the mechan. 
ics of the bicycle and detatied drawings of an auto- 

The following copies of the SclENTIFIC AMER- 
ICAN SUPPLEMENT give many details, of Auto- 
of the vehicles, motors, boilers, The series 

make a very valuable treatise on the subject. The 


ete, 


numbers are: 732, 970, 983, 1053, 104, 1065, 1066, 1067, 
1058, 1050, 1075, 1078, 1080, 1082, 1088, 1009, 1100, 1115 
1122, 1178, 1195, 1190, 1206, 1210. SUPPLEMENT No 


1229 contains a highly interesting articie giving 
full data as to operating costs of horse and electric 
delivery wagons in New York City. Price 10 cents 
each, by mail. For sale by all newsdealers or 


address 
MUNN & CO. Publishers, 


361 Broaoway, New Yor«. 
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“ Forest Cream.” for a toilet preparation. T.C. Grim- 
shaw as os on e on pece - 
“ Graphite-Ozide.” for paint, Schroeder, Smith & 
Schroeder tated ave 
* Rock Bottom F loor Paint, Schroeder, 
Smith & Schroeder : 
* The Seranton ¢ ‘orrespondence Schools,” for books 
and pamphlets, Scranton Correspondence Schools 206 
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for ‘paint, 





A attetndin copy of the specification and drawing of 
anv patent in the foregoing list. or any patent in print 
ixsued since 1865. will be furnished from this office for | 
0 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. %1 
Broadway. New York. Special rates will be given where 
a large number of comes are desired at one time. 
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“Boys. its the «¢ 
COLUMBIA CHAINLESS 


everywhere this year. * © 








HE COLUMBIA BEVEL GEAR 
CHAINLESS has won the lead- 
ing place among bicycles be- 

cause its work on track and road 
has been equaled by no other wheel, 
because its mechanism is protected 
from and tear; because it 
saves time, strength and expense 
for repairs; because road and weath- 
er conditions do not affect its ease of 


wear 


running ; because it is the cheapest 
in the end. New models greatly 


reduced in weight and improved 


throughout. Price, $75. Columbia, 
Hartford, Stormer and Pennant chain 
wheels cover the widest range of 


pattern and pence and embody every 














will so ouble 
his or oo cost 
ami the expense 
will continue as 
long as he lives. A 
WINTON 
MOTOR 
CARRIAGE 
‘ costs nothing to 
— keep and can be 
: jriven by yo pif 
Price $1,200. NeAgents. Sf y eost of less 


than 4¢ cent a mile. It does not “ shy " at strange sights 

or noises, and never ** boita. Easily operated even by 

the inexperienced. Can be stopped or asres im a sec- 

ond, and the apes d sermenee a wil Hydro-carbon 

system £7" Writ w Catalogue. 

THE WINTON MOTOR CARRIAGE CO.. Cleveland, Ohio. 
_Eastern Department, 1 Bre madway, , New York Ofty. 
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CHARTER Gasoline Engin: 


ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 


Stationsries, Portables, 
Engines and Pumps. 
[2 State your Power Needs. 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


THE WEISS | DRILL CASE | 


san absolute necessity 
n every machine shop 
b as @ round-bottomed re- 
~tacies from No.1 te No 
5) No.1 bolding ie and No 
® about BO drills 
DRILL CAUCE, 
has hardeved and accurately 
ground bushings opposite 
each receptacl« Gives the 
size of ench dri. Has many 
other advantages 
A PRACTICAL, PERFECT 
DRILL CASE 


th” Send for Cire uler No.2 
Lowis T. Weiss, Mach’t. 292 Graham St., Brooklyn, N.Y 
SUBMARINE TELEGRAPH.—A POP- 
ular article upon cable telegraphing. SCIENTIFIC AM 


ERICAN SUPPLEMENT 113 Price Wi cents. For sale 
by Mann & (Co. and al) newsdealers 
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30 SOUTH STREET, ROCHESTER, N. Y 
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» 
: Pony Premo @ : 
* » 
: . 
e Is the most § 
* perfect Hand 4 
> Camera made 4 
ba Lens and Shutter acknowledged the 4 
: finest furnished with any Camera. ae 
3 6H Catalogue sent on application 4 
$ ROCHESTER OPTICAL CO. » 
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¢ ECAMOI!I 
ALUMINUM PAINT. 


Latest epee m of Aluminum. Looks like Frosted 
Siiver ashabie. Untarnishable, Wa'er, Oil and 
Weatherproof Durab je, Easily Applied Bicycies 
Yachts, Radiat tors, Pipes, Metal Work, Machinery. Ly- 
namo Motors ioparaine Are Lamps, Sockets, Brack- 


ets. Cara, Statronse, Genera! Decoration, etc Sani ple 


bottle, by mail, for 5 cents 


THE AMERICAN PEGAMOID CO., 339 B’way, New York 
rn Trt’, = = 
ae FITTED WITH 


MORROW 
M) , i ba 


YOU RIDE 
UT PEDAL 


OVER 25,000 IN USE. 


EASILY PUT ON. HAS PROVED PERFECT 
AND RELIABLE. FULLY GUARANTEED. 


Coasting becomes so safe and easy you do it 
every chance you get. Your feet on the pedals 
@ives perfect contro! of the wheel. Ladies’ skirts 
keep down when coasting. You can adjust it te 
any make of cycle 

Our Acetylene Bicycle Lamp ts superior in | 
conatruction 40 any made 





ittuatrated pamphirt giving detatled information 
regariting Brakr and Lamp, sent on application, 


ECLIPSE BICYCLE CO. 
Box X, ELMIRA, N, Y. 














brake to bicycles already in use 


improvement possible to the chain type. 
CoASTER BRAKE $5.00 extra when ordered with new mac bine. 
at reasonable charges 


Prices $50, $35, $30, $25. COLUMBIA 
We attach this 








American Bicycle Co., POPE SALES DEPARTMENT, 
HARTFORD, CONN. 


Columbia and Stormer catalogues free of any Co umbia or Stormer dealer, or by mail for 2c. stamp each. 








| THE BUFFALO CASOLENE "MOTOR. 


HIs cut shows our four 
eviinder, #4 horse 
power, non- vibrating, 

1 fting spark, varyit @ speec 
from 1 to 1,500 revolutions, 
jasolene Vehicle Motor 
which we have dem: natrated 
to be the most practical power 
the market, occupying a 
space of lx x W inches, manu- 
factured upright or horizon- 
tal; weight 175 pounds. We 
build from one to eight horse 
power For vehicles, boats 
and light stationary work, 
we can prove superiority 
2 Send for Circular 
BUPFALO GASOLENE MOTOR COMPANY, 
Dewitt and Bradiey Streets, Buffalo, N. Y. 


©. =e % Acetylene Burners. 


Samples, 4 to 1 foot, 2c. each. 





A new burner for STEREO PTICONS. 


— Highest (. P. 
med State Line Talc Co., 


possibile. 


Chattanooga, Tenn. 


CAPE NOME, CAPE YORK, —= 





STANDARD STRAINER CO., 
| Dripless Tea and Coffee Strainers. 
37-40 MAIDEN LANE, 

New Vor,, 


| Nickel-plated, 
25 cents. 


AGENTS WANTED. 


Perfection Electric Alarm Clock. 


A great improvement over the 
ordinary alarm clock. Rings un- 
til you get up and stop it. 3inch 
silver-toned bell. Battery lasts 
12 to 18 months. Highly orna- 
mental and effective. [3 Send 
for Circular and Price Liat 8. A. 

THE J. JONES & SON CO. 

64 Cortlandt Street, New York 







PATENTED AUOeS 0S 











——$T, MICHAEL, DAWSON 


AND ALL POINTS 


ON THE YUKON RIVER 


DIRECT. 


Operating ITS OWN Fleet of First-Class Ocean Steamships 


Full Line of River 


Under contract to deliver United 


Steamers on the Yukon. 
States Mails throughout the Territory. 


First Departure, APRIL 30th, and Fortnightly thereafter. 


For new Folders, Maps and farther particulars as te Freight and Passage, write te 


ALASKA COMMERCIAL COMPANY, 


310 SANSOWE STREET, 
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SAN FRANCISCO, CAL., for all putes 








L. 8. Mort, 


P.T je Ph.D... F. +, re. ALD, 
md Treas 


Presiden’ Sec. 


Thy dusien Chamisal Reteath Co, 


Experimental Investication of Technical Problems. 
Research Work for Manufacturers. Improvement and 
| Invention of Processes and Products. Utilization ef 
Wastes and Unapplied Substances. Reduction of Man 
ufacturing Costs. Testing, Perfecting, Introducing and 
Disposing of Frocesses and Products. Manufacturing 
Formulas. [# Explanatory Circular on Application. 

52 BEAVER STREET. NEW YORK. 


METHODS AND INSTRUMENTS USED 
in Astronomy.—An illustrated description of the tele- 
scopes in the Lick and Paris Observatories 6 illustra- 
tions. SCIENTIFIC AMERICAN SUPPLEMENT 1120. 
Price 10 ceuts 


dealers. Send for new I+97 catalogue. 


Easily Constructed Engine 


i, H.P. Full size blue print 
working drawings and in 
structions, 3) venta, post paid. § 
Castings, $3.00—nearly all brasa. =! 
A m:piature motors high-speed 
eninge. Eureka ode 
Works, Sellives, iil. 





For sale by Munn & Co. and all news- | 


Che Cypewriter Exchange 


1% Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 
817 aay $t.. 
ANSAS CITY, MO. 
209 North 9th St. 
T. LOUIS, MO. 
a. 432 Diamond St.. 
E PITTSBURGH, PA. 
3 West Baltimore St.. 
BALTIMORE, MD. 
636 Cotttorete St., 
SAN FRANCISCO, CAL. 
We will save you from W 
| to 508 on Typewriters of ail makes. Send for ( emagee. 








| SENSITIVE LABORATO2Y BALANC E. 

By N. Monroe Hopkins. This “buiit-ap” laboratory 
balance will weigh up to one Roane and will turn with a 
quarter of a postage stamp. balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 
| panica by detailed working drawings showi various 





’ | stages of the work. This article is contained in & 1EN- 


TIFIC AMERICAN SUPPLEMENT, No. 1184. 
cents. For sale by MUNN & Co., #1 ia. Hy New 
| York City, or any bookseller or newsdealer. 


SAVAGE Hammerless Magazine Rifle 


SMOKELESS 
-303 CAL. 


| Point Blank Range for Hunting. 
The Only Hammertess Repeating Rifle. 






The most reliable and safest rifle ever 
manufactured. Shoots six different cart- 
ridges adapted for large and small game. 
[2 Write for Descriptive Catalogue A. 
SAVACE ARMS CO. 
UTICA, new YORK, U. $. A. 








MARCH 10, > 1900. 





P. DAVIS, ROCHEST 


HIGHS GRADE FOOT POWER LATHES 


















ASBI 
FIRE-FELI 


PURE ASBESTC 2S 





BALL LL BEARING AXLES AND RUB- 
ber Tires.—A paper before the Carriage Builders’ 
National Convention, we nliadelpbias Octoban 1864, show- 
ing the advantage to be derived from the use of ball 
bearings and pneumatic tires in road vebicies. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
9-2. Price cents. To be had at this office and from 
al| newsdealers. 









Tbe 


illustrates the most 
fashionable designs 
of ladies diminutive 
watches, in exqui- 
site iridescent and 
dull enamels, in col- 
or harmony with the 


: 

: Gl 

: Blue 

*« 

* 00 prevailing dress 
colors; also all the 


gold, silverand other metal cases. The Blue 
Book wiil be sent free on application. 


New England Watch Co., 37-39 Maiden Lane, N.Y. 
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E have been 
obliged to.. 


our mechanical plant 507 
in order to meet the........ 


growing demand 


FOR 


Smith Premier 
Cypewriters.... 


















































Ly simply means 
om more users 
Premier popularity | ony... 











SEND FOR ILLUSTRATED CATALOGUE. 


Smith Premier Cypewriter Zo 
Syracuse, N. ¥., U. $. AL 


CUF Fs EXELD... 


with Se mprov 
burn Patent pat Cull Hold= 
ers one laced just where 


you a em; will never 
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eased. Drawers Su 
casi adjusted or ta ~ a 
lent for holding cour 
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American Ring Co.. Box P. Waterton : 


Scales 2:8 


JESSOP, aa 



















All ae lowest 


»AWS 
HN N 


PRINTING INKS 
na dembere 


ENEU JOHNSON & CO.'8 INK, and 
Sts., Pbiladelpbia, and 47 Ruse st., opp. Duane, 















